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FOREWORD 


T HE Highway Engineers’ R.clerene.e Book has been prepared willi the 
o])ject of presenting, in a form convenient for reference, reliable information 
required by County arid Municipal Engineers and Surveyors, Civil Engineers 
and Contractors, responsible for the planning, construction, administration 
and maintenance of the highways of this country. 

The suljject of Highway Engineering is of vital importance at all times, 
but is particulai'ly so after seven ycais ol w;n', during which it was c^nly 
possible to maintain the e.'tisting roads in iis good condition as could be 
achieved with the minimum expenditure of labour and material. 

The GoveJ iunent policy for the future development of the highway system 
envisages a progrimmie coveiing t<‘n years of work; the experience gained 
during the war in dealing with problems of military traflic of very heavy 
character, both at home and abroad, should prove of immense value in 
appi'oaching the ]jrol)lenis of civilian use of the roads and alleviating the 
congestion of traflic in built-up areas. 

■ One aspect of (he ])roblein, viz., the training of tlie I'oad user in the 
intelligent use of the rt)ads t)l this cf)iintry, with .a maximum degree of safety 
for all, lias already been tackled in .some' measure by the issue to ev'ciy' 
household of a copy of the Highway Code, but all cfjncerned with the design, 
construction and cquipna nt of roads must direct their skill and experience 
tow ards solv'ing the urgent problem of Road Safety. 

In this book the various asjjc( ts of Highway laigineering are grouped 
under eight main headings: 

Preliminary Surveys 
Soil Stabilization 
Road Eay-oul 

Eighting of Streets and Rotids 
Road- making M;>terials 
Modern Road-making Methods 
Eciuipmcnt for Road Construction 
Maintenance 

In an endeavour to provide reliable and up-to-date information on all 
these aspects, the Editor has enlisted the help of several of the leading 
municipal and county engineers, and of experts in specialized types of con- 
struction and street lighting. 

The assistance ol the manufacturers of all types of road-making material 
and equipment has also been welcomed, and the information supplied by 
them has been included at the end of each appropriate section of the book. 

Special acknowledgments arc due to d’he Asphalt Roads Association, 
The British Granite and Whinstonc Federation, The Federation of Coated 
Macadam Industries, The Rubber Growers’ Association and The Timber 
Development Association for their help in the preparation of articles 
dealing with sjiecialized subjects, to d'he British Granite and Whinstone 
Federation and The Limestone Federation for their assistance in compiling 
the colour plate showing the location of roadstone quarries in Great Britain, 
and to d'he British Road Tar Association, for their co-operation in the 
obtaining of reliable information on technical aspects of the materials and 
types of construction in which they specialize. 

Thanks arc also due to d’he Bedfordshire Historical Society for their 
assistance in obtaining illustrations of ancient toll-gates, and to Messrs. 
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Alrxtjndi 1 Due kham and Ca>mpany, I^imiled, for their help in compilinj^ 
notes on the iubrication of niechanical plant. 

Jl IS bchex ed that l>y jjlaciiifr before county and rnuniripal enmneers, < ivil 
Tn ue“' ‘'r of recent research and development in 

Ref, ' "’ if T' ‘ methods, the flifr|nvay KuHineers’ 

R( Ic ,, nee Jlook vmII Inlhl a real need at the present time 


E. MOLI.OY, 

CliLNEitAi, I!i>ricjR 
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THE DEVELOPMENT OF THE HIGHWAY IN 

GREAT BRITAIN 

By EDWARD STEAD. MC. AMICE, ESI, MTPI (Adviiory Editor) 


A.I, though h lb ic-'ilocd that it is not tustomaiy in 
books of a (edintcal charactci foi nuuh spate to 
be given to aii\ thing m the natute of an introdut- 
tion, it lb fell that in the present instance an 
exception might piofitabls lie made iiy a depailurc 
from the accepted piactite 

In view of the extieme and evci-giowing 
importance of the subject, and m paiticular the 
comprehensive scheme of road development fore- 
shadowed b> new legislation, it is pioposed before 
proceeding to the purely technical sections of the 
work to review on very broad lines the historical 
background winch led to the highway system 
as we know it today The aiticle describes the 
gradual and continuous — though unfoi tunately 
intermittent development ol road constnution 


m this countiY Irom the fat -off days of the 
primitive and largely ineffective methods of the 
early pioneeis, then Inals and difTicultics, to 
the costly, highly skilled and technical methods 
m opeiatiun at the present lime, and closes with 
a referent c to the Gotcinment’s policy foi the 
immediate futuie 

THE ROMAN ROADS 

Leaving out of at count the trackways of ancient 
Butairi, the earliest systematit ally-designed roads 
in Britain were those of the Romans who invaded 
and occupied the land from 55 n c , when our 
ancestors weie favoured by the first visit of Julius 
Caesar, until ad 410 when tlie Roman Troops 
were withdrawn, a total period ol 465 years, aftei 



p,Q 1 x,,E Oi.D ToLr-tj/tTE, Formerly at Watunc SrRcri, Dcnsiabli 

(Index Publishers (Dunstable), Ltd ) 
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6" gravel forming road surface 

6“ RAMMED CHALK RUBBLE 
/ 10“ GRAVEL 
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OF GROUND 






which Bntciin \\as tiovei legjinsonrd I lie Roman 
system was very largely dii tated by mihtai\ 
necessities, commercial activities and social ameni- 
ties occupying a sccondaiy place, oi perhaps 
It would be more collect to say that the load 
needs of the two latter considerations were gialted 
upon the military road system 

It IS probable that many of the Roman roads 
were m actual use in the fust century a n and 
that they were corvsti uewd by the soldiery Little 
is known as to the actual administration ot main- 
tenance of these roads but it is a fait assumption 
that they were iindei die c are of the several military 
commanders I'lie Roman roads were distinguished 
for their straight lines and to a great extent were 
built regardless of the natural features of the 
country, they were generally' constructed with a 
paved stone foundation and as they ^ 

were not requited for much wheeled 
ti affic hut chtefly for marching troops ',,>1 

they were no doubt admirable roads — 
for the needs of the tunes ^ 

From the tunc of the Roman < 

evacuation in the fifth century veiy 
little indeed is known of the road jvf 
system m use until the tvvelftli or 
thirteenth eentui y Doubtless the ' . 

Roman system continued to be used , ^ 

m the intervening petiod, but of 
coutse in much lessened intensity', / ' 

and It may be assumed that practi- 
cally no attention was given to main- r — , 

tenance, and no new construction 
was undertaken It appears to be - 

established that fiom the disappear- V 

ance of the Romans until the Vy'nv 
eighteenth century there was no ■ ‘ 

attempt to construct or provide a 
solid or hard surface foi the roads 


I'W, ‘1 -SK noN iM 
Roman Romi 
I (I Hokt rlt \ r3\ kc i \)t - 
iMtrii Oltl Siiruiri hikI 
Uadl)ur\ ‘ 

;//• R<».i(l -It K*a(k[><uil 
Kt f I OI ( si ol J )« ail ; 







solid or hard surface foi the roads Th!rton-ga^rLmaI^“Ta7''chalk travelling was pedestrian or on 
and that during that long period the Hill, was shown on apian of the town horseback, pack horses being used 
idea of maintaining the roads never m the custodyr of the for the transport of goods. The end 

got beyond dealing away impedi- ^^““"‘yttccords Committee . fifteenth century witnessed 

° ^ A,,. (Reproduetd from an enlarged drawing bji r i j i 

ments and very occasionally filling C E Freeman) the start of a heavy decline in the 


SEC TtON 


up large holes or ruts Very ohen if one road be- 
came impassable the ti affic made another by 
taking passage over the ad]oming land 

THE STATUTE OF WINCHESTER 

In the tw'elfth centuiy the duty ol keeping open 
the highway was laid upon the Loid of the Manor, 
who no doubt gcncially passetl the liability to his 
^ . tenants without pay or reward' The 

1 ^ Statute of VVmchestei in 128r) — the 
*1 ' 1 ' ’ • ' ‘ bt''t statute to deal with roads 

' ■ ' ‘ ' oidered that highways leading Jiom one 

market town In another shall he enlaiged 
' where no bushes, woods or dykes be, so that 

/ there he neither dyke nor bush whereby a 

LotfDOK ivithin 200 feet 

rq/sd o^td 200 feet of the other 

TTl noMfriK ^tde of the way The neeessity for the 
passing of the above enactment 
indicates the existence ot perils for 

L the wayfaici other than those due 
to the state of the road 

' There is no doubt that from about 

that time until the middle of the 
, ' ; , * I fifteenth century a good deal of 

s . f ( • travelling was occasioned by the 

' provincial fairs and the innumcr- 
' , ' ' 1 ■ able local markets; wheeled traffic 

was practically non-existent and 
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Fio 4 —Rural Main Road, DtvoN, I9i;i 


[Dfiuii Caunfy Cnmidl) 


use of ihr roads, possibly diir to thecontinual vvais, 
the despoliation ot th<' religious houses during the 
leign ol Hcnr) VIII and ihe lessening in the num- 
bers and liequenty ol the great markets and fans 
It had been the custom ol'the monasteries to under- 
take .a large shaie ol the maintenance of the toads 
and ronsccjuently, alter the loss of their properties 
and revenues repair work became less and less until 
the roads were leduccd to a really deplorable 
state, with the lesult that Parliament was tompelled 
to take action towards amending rnatteis 

THE STATUTE OF WILLIAM 
AND MARY 

In 1555 the Statute of I’hilip and Mary was 
passed and lor nearly 300 years this statute 
formed the basis of organization for road main- 
tenance It placed the obligation lor the rcpaii of 
highways upon the Parish and is the first Act 
creating the office of Surveyor of Highways The 
Act provided for a compulsory supply of labour in 
that every parishioner holding certain land or 
property was obliged without pay to labour lot 
six consecutive days in the year, or to piovide 
certain team laboui for the, road works. To the 


Parliament ol l.'s'i'i must lie accorded the credit 
ol ‘‘.something attenqiied something done", but 
the results wei e Iry no means m atcoid with expec- 
tations It IS easy to imagine the serious difficulties 
ol the unpaid Surveyor ofHighw’ays in his attempts 
- generally futile — to get any woik out of his 
unwilling and enlorc ed laboui eis, even when he 
had arianged then setjuenc e of six consecutive 
days He had to act as a kind of pohe e constable* 
on traihe to see that it compoited itsell in accord- 
ance with the law, he was liable to heavy fines if 
he failed in or neglected any of his unpaid duties 
and he was the target lor the abuse of all and 
sundry — the toad users, the road labourers and 
the Justices ol the Peac e \shom he had to annoy by 
reporting delaulteis 

At this time the country loads were little more 
than rude tiacks across heaths and commons and 
any attempt to pass along them in winter was 
much the same as travelling in a ditch The only 
attempt at mending them was by tin owing large 
stones into the larger holes and allowing the traffic 
to do the rest By travel and cveather the eaith 
w’as gradually worn into deep depressions, many 
of which still remain today in an improved form 
as highways. 
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THE COMPULSORY HIGHWAY 
RATE 

I’he attempt to keep the roads in repair by 
compulsory labour was a failure and in 1654 the 
compulsory Highway Rate was instituted by the 
Government of the Commonwealth, such rate 
being limited to one shilling in the pound With 
the accession of Charles II in 1660 the legislation 
of the Commonwealth became invalid and the 
Highway Rate no longer operated, but as it had 
apparently been recog- 
nized that the roads could , , 
not be mended without 
money, othei attempts, 
all ol a temporary nature, 
were made to levy rates 
ioi the purpose. Rates 
were no more popular in 
those days than they are 
to-day and in geneial all 
attempts to levy highway 
rates failed, and up to the 
end of the eighteenth 
century Statute Labour 
appears to have been the 
mam lesouuc 

COMMON LAW 
RIGHT OF 
I N Dl CTM E NT 

Attempts to introduce 
a regular Highway Rate 
having failed use was 
made of the Common 
Law right of indictment 
at Qtiarter Sessions or 
Assizes in order to obtain 
some measure of repair 
to the roads. The method 
about to bedesctibed \sas 
in general use thi oughout 
the country and in spite of 
being most cumbersome it did effect some ameliora- 
tion of road conditions Anyone could indict the 
parishioners of the parish in which a founderous 
road lay and at the tiial, if the pai ish could not show 
that the obligation to repair rested by tenure or by 
immemorial custom on some particular landowner, 
Quarter Sessions imposed a substantial hne on the 
inhabitants generally, but usually deferred levy 
to allow time for the repairs to be done. II the 
work was done the fine was eventually excused, 
but if not the Sheriff would be directed to levy 


it by distress upon any of the occupiers ol the paiish 
and to pay it — usually to the Suiveyoi — for the 
mending of the highway 

INCREASE IN ROAD TRAFFIC 

During the latter part of the sixteenth century 
a slow and almost impel ceptible increase in road 
traffic set in year by year, and the growth of 
trafhi continued at a more rapid late through the 
seventeenth and eighteenth centuries There was 

nioie foieigii tiade, more 
trade with the veiy large 
low'ns, people ceased to 
lely upon the family in- 
dustry for the pjoduction 
of domestic icquisites and 
looked instead to the 
supply of those needs by 
distiibuiion fiom some 
ccntie ol manufacture. 
Thus the “local” use of 
the roads steadily dimin- 
ished and the outside ot 
“foreign” use increased, 
but tlie whole liaflic was 
loot, liorse Ol tattle, and 
it IS worthy of note that 
almost doiMi lo the 
middle ol the nineteenth 
rcnlury wlieeled liallk 
111 the couutiy aieas was 
most rare We are told, 
lor instant t, that the 
roads ol Somerset in 1695 
were full of rarncis of 
coal, strings of horses 
passing and le turning 
laden with coals, Biistol 
and Bath being gieat 
centres for this coal Irafiir 
The fust vehicles jiut 
upon the roads were 
heavy and clumsy spimg- 
less wagons reriuiring teams of six or eight 
hoises to drag them through the vile roads at 
even so slow a pace as three or four miles an hour, 
and often coveting not more than fifteen miles on 
a long summei’s day 

STAGE COACHES 

The first stage coaches began to run about 
1750, the journey from Bath to London occupying 
about three days, and such swift travelling was 



Fu. “i — LvNMocrH Hill, Dhvon, J914 

(Alaniague Coaper, Lynton) 
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considered to be not only wonderful but very 
dangerous In the next fifty -years stage coaches 
appeared on most of the main lines of communK a- 
tion but no satisfactory arrangement was made for 
the improvement or repair ol the roads, the parish 
still having the duty cast upon it of maintaining 
roads for others to use, an imposition no doubt 
greatly and justly resented The State appeared 
to be quite unable to devise a proper road adminis- 
tration system, though mairs attempts were made 


establishment of Turnpike Trusts was that the 
user ol the road contributed tow'aids the cost of its 
upkeep and improvement roll-houses and turn- 
pike gates -were erected on the roads and all i\ho 
passed had to pay a toll There were many defects 
in the system and in its application, and severe 
abuse of the Trustees poweis occ lined repealedls'. 
nevertheless manv very good improvements wcie 
earned out As the nuinbei of Turnpike Tiusts 
incie.ised so the cost of travelling rose and the 



Fig G — Improved Rural Main Road, Somerset, 1M25 


to fit the traffic to the load instead ol the load to the 
traffic — a rather Gilbertian pioeedurc 

THE TURNPIKE SYSTEM 

At the beginning of the eighteenth centuiy the 
loads were in such an abominable state and the 
traffic was increasing to such an extent that the 
Turnpike system was instituted 'I'urnpike Trusts 
were established by separate Acts of Parliament 
and from 1706 onwards some hundreds of such 
Acts were passed. The principle underlying the 


increased road taxation aioused much hostility 
and resistance culminating in actual violence 
Seiious tiols bioke out, toll-houses were pulled 
down and gates demolished, and the services of 
the mihtaiy were frer^uently recjuired to quell 
the distui bailees Two great defects in tlie adminis- 
tration of Turnpike Trusts weie the lack of 
ability of the Trustees and the failuie to sccuie an 
adequate measure of technical skill in the Sur- 
vey'ors, which failuie was responsible lor the waste ot 
thousands of pounds The greatest defect, however, 
was in the almcist complete lack of financial control 
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I'K. 7 — ImprovfI) Akterial Road Somfrsh. 1927 


111 spite ol the ohvious detects in ttie system 
there was a rapid impioveinent in the main turn- 
pike roads between 1820 and 1835 largely due 
to the adoprtion ol the methods advocated and 
practised by Mr J L McAdam and Mi T 
Telford, the two great road engineers of the 
period, each of w'hom constantly advised the 
appointment of skilled Surveyors adequately 
paid 

By the year 1830 there were 1,100 Turnpike 
Trusts in the Country controlling 22,000 miles of 
relatively good roads, traversed daily by tens of 
thousands of mail coaches, post chaises and 
private carriages In that year the nation had 
come to be proud of its great lines of mail coach 
communication and travelling appeared to have 
been brought to a state of perfection. In 1837 
the toll revenue rose to its highest point, exceeding 
one and a half million pounds 


THE ADVENT OF THE RAILWAYS 

Suddenly and with little warning there fell 
upon all concerned what has been described as 
the “calamity of railways” The Stockton & 
Daihngton line was opened in 1825 and the 
Liverpool & Manchester line m 1830 These 
were so successful that they proved to be only a 
beginning of the complete supersession of passenger 
trafirc by road and it w'as mainly this class of 
traffic that provided the revenue for the Turnpike 
Trusts. It has been computed that each stage- 
coach paid about £1 per mile per annum in tolls. 
The effect of the opening of the railways was 
immediate and the coaches disappeared The last 
coach between London and Bristol ran in 1843, 
the last from London to Plymouth in 1847. Many 
of the Turnpike Trusts became insolvent, could 
no longer repair the roads, and since the common 
law liability of the parish had never been taken 
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aw a), the burden of maintenance fell again on 
the parishes The Turnpike Trusts weie gradually 
wound up, the last to be abolished being the 
Anglesey poition of the Shrewsburs and Holyhead 
Fi list in 1 89 1 

THE GENERAL HIGHWAY ACT 

In J8'15 the (icueial HlgIlw.l^ A( l was passed 
(<idif\iiig (he whole l.iw in one A< t v\huh still 
letained tin l^ansh as the unit of lnghwa\ adininis- 
tialion with salaiied odiciis .ind hiti'd laboui 
insti ad of th( foi iiiei i/ci/u/e laboiti File .Suiveyoi 
ol Flighwass had powei to levs a laie to meet tlie 
1 \penses H\ the I’liblu Hi.iltli Ait ol l8fH Foeal 
Bojids ol Health weit lotnied lot in ban areas 
and the Boat (Is weie themselves made the Sui- 
\c\ots ol Highw.iss lot all tin toads within then 
disliiels The Flighw.us Ait ol IHti'i cnifioweied 
lustiics in Qnattci Sessions ( otnpulsoi iK to 
I otnhnie paiishes into Ifighw.is Dtstitets uiulei 


Highw'a\ Boards, the constituent paiishcs then 
losing the direet adininistiatioii of then ow'it 
highways though the\ had still to levy the late 
to meet the piecept oi the Highway Board This 
Aet, while striving lot the enlargement of the 
impossihlv small paiish admimsti ative aiea, dtd 
not prodiiee general action. Some Quarter Sessions 
took aetion, otheis did not, and the work oi 
loinimniig parishes into Higlnsay Distiiets w.is 
iievei eoinplcted Fhe need lot wider area.s ol 
highway admmisttation Ijecaine more and moie 
insistent, .ind the Local fiosei miient Ait ol 1 8‘)4 
ahohshi'd both Highway Histiicls and Highway 
I’.n islies, meiging them in the Ruial Sanitaiy 
Anllioiities foi iheit loialilies .md eonstilnting the 
piesem Ihhan District Comii ils and Rnial District 
(loiiiuils File Iasi sni vising Flighway Boaid 
disappeared in 1899 and by the end oi the 
nineteenth centuty the lesponstbility ol tin 
P.iiish lot Its highwavs nia\ be said to base dis- 
appeated 





t*!*. y MrxLU Macadam Pavemini, I hi Kini.'s Hk.ihs Oniario, CIanahx, 19i() 

{Dept of Jhihlir fh^ftwrn^, Dot onto 


THE HIGHWAY that \i;u, aciclitioitdl jxiweis vse*ic given to tlu 

AND LOCOMOTIVES ACT CouiU\ h^ the State and tlic) weie lequned lo 

pay the whole tos>t of maintaining “in.nri" loadx, 
The continuous and lapid addition to the bui den svith powei lo add to the disturnfnked roads surli 

of highway maintenance home by the Htghwas othei loads as they thought ht to make mam roads , 

Boards and Highw'ay Parishes by (he transfci ol and also lo contribute at then disiietion to the 

thousands of miles ol disturnpiked roads caused District Councils towaids the repair of othei 

no little consternation and considerable resentment roads in the County 

From 1876 onwards the Government made a Thus the stage w^as reached v\hen the Counts 

grant in aid foi the whole country of about Council became rc'sponsihle for the entire upkeeji 

;(^'200,000 per annum specially to mitigate the of all mam roads, and was cmpoweicd to make 

burden of cost to the latepayxi m respect of the discretionary grants towards secondary roads, and 

distuinpiked roads In 1878, by the Highway & the District Councils became responsible for the 

Locomotives Act 1 878, an attempt was made to entire upkeep of all other highways 

adjust the remaining burden, as between the The elimination of the turnpike road and its 

different parishes m the County, by requiring the tolls and the broadening of the area of road 

Justices in Quarter Sessions to contribute from administration following the Acts of 1876, 1878 

the County Fund one half of the annual cost of and 1888, together with the more skilful technical 

maintenance of roads disturnpiked after 1870. assistance available from the County Surveyors, 

Under this Act County Survey^ors of Roads were produced greatly improved roads and all might 

first appointed In 1888 the County Councils perhaps have been well had there been no change 

were cieated by the Local Government Act of in the character of the traffic on the roads So 
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Fif. 10 CiKMAN Motor Koao, 19 iO 


{Photo H S Ganderton) 


c onsiclcraljlf a pioportion of tho corninert lal and 
passenger traffic was earned by the lailw'ays that 
the importance of the road even 45 years ago was 
very difTeient fioni wfiat it is to-day 

I'fie enormous change in road traffic may be 
traced to the industrial development of Europe 
and the great advance m mechanical science 
Although the first real bicycle appeared in 1867 it 
was not until aliout 1895 that bicycles became 
general Early attempts to apply mechanical 
traction to road vehicles, beginning in 1769, were 
beaten by the road conditions and later by tlie 
almost universal desiie for travel by' railway 
In 1896, however, there was passed the first Motor 
Car Act and for the fiist tune a mechanically- 
propelled vehicle was allowed to travel by road 
without the “man and red flag” in front as was 
required by the Act of 1865 The combination of 
the bicycle and the motor car speedily demanded 
a revolution in road conditions and the cry for a 
hard smooth surface was raised on every hand A 
measure of “through” traffic appeared again on 


the roads for the first tune since the advent of the 
lailway The steady giowth of this traffic until it 
has reached the dimensions with which we are all 
so familiar to-day' needs no further description 

THE DEVELOPMENT AND 
ROAD FUND ACT 

With the coming of the inotoi cai and its rapid 
increase the existing loads were soon found to be 
unsuitable The fast-moving traffic disintegrated 
and tore up the road surfaces, raising clouds of 
dust intensely annoying to the roadside dwellers 
as well as disagreeable to all travellers, and a fresh 
road problem was thus created Efforts were 
directed in the first place towards mimmi/ing the 
awful dust nuisance and secondly to the strength- 
ening and waterproofing of the road crust itself. 
These nc'w requirements steadily increased the 
cost of road maintenance so that the Government 
was pressed to provide some measure of relief foi 
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Fjo 11 - County Surveyors’ Societv ^ Sc hi me 
EOR 1000 Miles or Motorways 

the ratepavei In 1909 the Development and Road 
Fund Act was passed seitinf> up The Road Boaid 
and placintr at its disposal lor certain specifie 
types of load inipiovcmcnt, but not foi main- 
tenance, the proceeds of a tax of 3d per gallon on 
petrol The Act of 1909 was a very important 
one, not only because it created the first National 
Road Authority, but because it placed at the 
disposal of the local authorities through the engin- 
eering staff of the Road Board the latest piactice 
in road works, and at the same tune made giants 
towards the costs. A very laige amount of useful 
work was accomplished with the assistance of the 
Road Board During the tw'o War periods 
1914 1918 and 1939-1945 road development was 
arrested ; many large and special works w'ere 
undertaken solely for military purpo.ses, but apart 
from these services efforts weie concentrated on 
preventing as far as possible serious deterioration 
of the roads At the close of the Great War of 
1914-1918 the Government created the Ministry 
of IVansport, merging the Road Board in the 
Roads Department of the Ministry and greatly 
extending its powers 


RECENT ACTS OF PARLIAMENT 
AFFECTING THE HIGHWAY 
SYSTEM 

National assistance is now given towards the 
maintenance of roads as well a-, to improvcmcnls 
By the Trunk Roads Acts ol 1936 and 1940, 
8144 miles of the chief artei lal roads have become 
a national responsibility with considerable relief 
to the local latrs I'he actual work of repan and 
improvement is delegated by the Ministiv ol 
Transport to the Counts Boioiighs and the Countv 
Councils The other loads of the countrv aie 
divided into foiii classes acroiding to their import- 
ance as traflir at tones Towards the first class 
the State pays 75 pei cent of the annual cost of 
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Fig 12 — Proposed New Ro\d Plan for Britain 
Motor roads shown by thick black line, improved roads 
and by-passes by a broken line, and the suggested orbital 
road encirdes London 

(The Daily Telegraph) 
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iii.iintriiancf and niiptovciiionl, towards the 
setc)i)d (lass hO pei ci'iiL <uid Lowaids the thud 
(lass 50 per rent, the cost (ti the fourtli class 
lematniiig a local char ge as bcloic 

In this comparatively short siiivev’ mention 
should be made of i ertain other legislation ol 
importance to the w'ell-beino; of roads, inimely. 
The Roads Improvement Act 1925 which provides 
for the presciiption of binldmir lines and the 
prevention of obsliuctioii to view at cotiicis. 
The Local Government Act 1929, by which all 
highways in rural districts were transfeired from 
the Rural District Gouncils to the County Councils; 
and the Restriction of Ribbon Development Act 
1935 which places restrictions upon development 
along frontages of loads, provides foi the ptesetva- 
tion of amenities, and controls development m 
the neighbourhood of roads 

PRESENT CONDITIONS 

The standard of the surfaces of our roads is 
now generally admitted to be high, but so far as 


a( ( oiniiiodation loi piesent clav reciunemenls is 
concerned iiiiproveiiieiits h.ivf not kept a hr east of 
the very considerable dev elojiii lent oi mechanical 
ti attic It appears from the available lecoids 
(hat m 1939 there were 3,182,009 road vehir les 
in Great Britain At that lime the tieficieniies 
of the highw.ays were most obvious Unless, 
thcreiorc, a very' determined ettbi t is made m the 
neai luture to inipiovc conditions to meet the 
glowing demand, the situation which mav be 
created by 1965, when it is expected that 12, 000, 000 
vehicles will be using the toads, must be viewed 
with extreme apprchen.sion 

In 1937 an influential British delegation which 
made an extensive tour oi the German motorwav s 
was so impressed bs the svsteni then in operation 
that they subsequently' forwarded to the Ministry 
of Transport and to the House of Lords Select 
Committee on Road Accidents a statement ol the 
opinions and conclusions which thes had reached, 
and inter aha expressing the view that the creation 
of similar motorways in this country would offer 
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striking national advantages in improved facilities 
of communication by road, economy of vehicular 
operation, speed of construction and reduced 
national expenditure. 

In 1938 a diagram plan was prepared by the 
County Surveyors’ Society showing specific pio- 
posals for motorway routes covering the whole 
of Britain with a total length of about 1,000 miles, 
and this plan, together with a memorandum 
giving full details of the suggestions was submitted 
to the Ministry of Transport. The scheme pro- 
vided that the suggested motorways would by-pass 
the laige towns, to which connection would he 
made by link roads, that access to the motorw'ays 
would be restricted to junctions w'lth main tiaflic 
arteries, and lliat minor roads would he earned 
ovei or undei by bridges 

FUTURE POLICY 

The Government pohc\ lot I he futuie develop- 
ment of the highway system, which it was hoped 
would put an end to much o( the uncertainty 
that has hampeied toad engineers in the past, 
was outlined by the Minister of transport m the 
House of Commons on the 6th May, 1946 The 
Minister submitted a highway programme covei- 
ing ten years divided into three stages Stage 1 
allows two years to be devoted to the overtaking 
of arrears of maintenance and the making good 
of damage by military traffic during the war but 
providing also for the improvement of paiticularly 
dangerous points. Stage 2 envisages three years 
for the completion of arrears of maintenance and 
continued activity' on major road works of new 
construction, largely in development areas, among 


which high priority would be given to a limited 
number of motor roads This stage is of particular 
interest, indicating as it does the first action on the 
part of the Government towards the introduction 
of roads reserved for motor traffic into the British 
system of higlway's Stage 3 covers five years m 
which will be undertaken a complete and compre- 
hensive reconstruction of the principal national 
roads Many of the existing loads pass through 
numerous towns and villages and are so restricted 
by' liontage development oi physical features that 
in the inteiests of safety', efficiency and economy 
it would undoubtedly be rnoie sati.sfactory to 
construct new roads entirely reserved for motor 
tiaflic The pieservation and safeguarding of 
amemtres, botfi those existing and those likely to be 
affected, w Inch w'oiild be an essential feature of new 
proposals — would be assured by complete liaison 
with the Ministry of 1 own and Countiy Planning 

Pig 11 shows the Clounty' Survey'ois’ Society’s 
scluine foi inotoiv\avs, as submitted to tlu Mimstiy 
ol lianspoit, and I'lg 12 the published map 
showing the Miinslei's proposed new motor toads 
and othei impioved roads Consideration ol these 
two diagrams will disclose that there is a broad 
measure of agreement on the main proposals set 
out in each ol them 

The sections which lollow — oi which details 
are set out in the Contents — ^arc the result of 
long experiente and a caieful study of materials, 
methods and processes of construction and 
indeed all the many problems which are likely 
to present themselves and which must be 
successfully dealt with if efficient construction, 
repaii and management of the highway system 
IS to be achieved. 
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PRELIMINARY SURVEYS AND SITE INVESTIGATION 

By J N McFEETERS, M Sc . MICE, Ml Struct E 


Site mvestig.ition is ihi obtaining oi inloimation 
in the field to enalile the piojected vs oiks lo be 
located, designed, and larned out, in the most 
economical mannei consistent \Mth lunttional 
efficiency and with safety In its broadi'St sense it 
may cover many preliminaiy eiicjuiries, such as 
traffic suiveys, scheduling of land values, eu , in 
so far as these tontribiitc to the decision to pro- 
ceed with the work ot to tlu' choice of location 
In this section the teiin is confined to the investiga- 
tion of alternative ro.id alignments fiom the eiigin- 
eciing point ot view and to the detailed sliidit's of 
the alignment finallv selected 'I’hc punciples ol 
leconnaissance and prclmnnaij suiveys are treated 
elsewheie in this volume and emphasis is accord- 
ingly placed on that liranch ol site investigation — 
the soil survey — which conccins the detailed 
investigation ol the materials on which the load 
works will be built and of which the cmbankinents 
will be constiucted 

The methods of soil mechanics ciiablc the 
cngineei to deteimine, within iriucli c loser limits 
than heietoloie, the qualities and behaviour of the 
soil he uses oi upon which he builds These 
methods depend on accurate measurements upon 
samples taken in the field or on tests upon the soil 
tn situ Before describing the procedure for soil 
surveys the problems arising in load engineering 
will be mentioned along with some notes on th< 
application ol soil mechanics to dctci mining the 
engmceiing propcitics of soils 

It w'ould be impossible m a shoi t article to covei 
the whole lange of sampling, measuiing, and 
interpreting the results obtained, and it will be 
assumed that the readei will have available one 
or othei ol the first two references m the biblio- 
graphy at the end of this aiticle, which give 
detailed descriptions of the usual tests on soils 
Two othei important leferences ( 3 ) ( 4 ) will also 
be available in the near future and should be 
consulted foi further details 

GENERAL SITE INVESTIGATION 
FOR R OA D S 

Road engineciing presents the following mam 
problems 

a Pavements 
h Embankments 


c Cuttings 

d Structmes such as bridges 
e Drainage 

Even at Its simplest, when I fie soil suivcy ( onsisis 
onl\ in boting and inspection of samples ol iindci - 
lying stiata, it can givt iiselul infoimation on all 
theaboce, loi instance b\ indicating the suitalnliu 
or othei wise of the soil foi the pioposed works, the 
piesence of unseen difficulties, etc But wliin 
supplemented by tlie methods of soil mechanics ii 
affords inlotination winch enables the skilled 
cngineei, woiking in his office remote liorn the 
site, to pick out tfie salient problems of design fiotn 
the ummpoitani elements and to design his works 
in an economical inannei with due legaid to 
safety He can also lecoid foi future considci ation 
and (ompaiison the Inundation conditions unde i 
the completed woiks Such lecoids, supplemented 
b\ those taken diinng construction, enable com- 
pai 1S011S lo be drawn between the behaviovu ol 
diffeienl (onus of p;u ements, hanks, etc and lead 
lurtliei to knowledge of design Anothei benehr 
lies in the jiossibility oi stucHing the woik oi othei 
engineeis in the same foims of i oiisti lu lion, as tin 
soil data are reduced to a common “language 
which can be inter pieied in anvonc familial 
with It 

While there is nothing to punent anv 
engineer from acc|iniing a working knowledge 
of the applicalicni of soil mechanics lo his pni- 
ticulai branch oi w'ork, a syiecial part ran be 
jilayed by the sod specialist, m that being con- 
tinually occupied m this field of study, he mas 
frequently be in a position to diaw conclusions 
ftoni lelevaiit c.iscs w'hich can be of the greatest 
.issistance to the pi actising engmeei 

SOILS AND ROCKS 

It has been stated above that soil mechanic s 
aflfords a “language” expressive of the charactci 
of the soil deposits The basis ot this language is 
the classification of soils into certain broad types 
whjeh show characteristic behaviour when associ- 
ated with engineering works This classification 
will be dealt with before proceeding to the methods 
of the soil survey and their applications. 

The geological deposits which concern the 
engineer are soils and rocks, the former being 
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\ol€ - Symbols niarke<l thus • art suRtfesiccI for llu first tirnf 
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dcrivt-d lioin the lattn by v\caihcung, wiih oi 
without transportation. Soil consists ol conipaia- 
tivcly “soft and loose deposits” and roik ol “haid 
and rigid deposits”(3) . Top Soil, le that pait ol 
the soil which supports plant growth, is not 
lelerred to here 

Classification of Son,s 

Table I shows a classification which is adapted 
from those proposed by the Code ol Practice 


Committee on .Site Investigation and wliii li is 
liclieved to be specially appropiiate to the firoh- 
lems of road engineering It will lie observed that 
the basis of the cTassifii alion is the general chaiactei 
of naturally occurring deposits, lathei than meie 
particle si/e, since the names loi the main types, 
gravel, sand, clay, etc , are not confined to particles 
ol a certain si/e but to soils where particles of 
defined sizes play a leading pait in determining 
how the soil behaves This is in accord aiiK 
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with common usage and engineering experience, 
though laboratory practice is made to assist 
by helping to fix the limits ol each group m a 
manner that can ultimatelv be checked by 
standard tests Thus, a clay is defined as a soil 
having a large propoi tion of particles less than 
0-002 mm in size and having the properties ol 
plasticity, fine gram, stickiness, etc with which 
engineers are acquainted, instead of being idealized 
as one whose mechanical analysis lic-s entirely 
below the 0 002 mm size — a soil which is seldom, 
if ev-er, encountered The wording “clay fiag- 
ment”* is applied in the latter sense, i e of stticl 
rncrhamcal analysis biinilaily see have “silt”, as 
distinguished fiom the “silt liagment” , “sand”, 
from the “sand fragment”, elt 

'T'he table goes on to eniimeiate certain special 
cases of the main (i c simple ) soil types, including 
composite types which could atise fiom lh< ii 
mixture in different pi opoi lions, and whuli aie 
met in natutalh cKcuumg dc|)osits Symbols ate 
given to these adoiding to a ( lassilie aiioii liisi 
suggest! d b\ Di Aithui Cla^agi aiide loi load and 
aiificld woik applied with siuccss both in AtiKiica 
<ind in tins (ouiitn 1 lu sfxcial piopeitics ot 
till s( lurtli( 1 l\p!s ai( sc i nut in 1 able 11, liascd 
on a lalile pujiaied Inr ihc L' S Cloips ol 
faigiiieeis with (crtaiii miiddie.Uions. 

Bfilwkuir or Sons 

Passing to tiu “Ixhavioiu” ol soils and ton- 
sidei mg th( two main gioups of 'i’alifi 1, vi/ 
roar anted and fine-i’t aim'd soils, it is seen that 

•It IS suggi sit d dial il 111! wotcling m “silt", eli 

IS ever used in tin st-iisi calk'd lieu- “(la) ni silt liagimnl”. 
It should hr piinl<(l thus “( lm ', “sii i , to distiinfuisii 
It from the iiatiiial tkfsnsii 


Tabcf III 

.\ORM\L PROPRRUES Ok COARSL- \ND 

h.\e-(;rained soiiA 


Coarse-giamed \etl\ 

h If le-^r (lined soil*- 

( 'land and niih'el) 

{i!av atifl u!l) 

Pai ticks inosih Msiblt 

Panic Icb mostly invisibh 

oh<*si\ (* 

Gohesne 

J nc Ilona] 

Non-frictional 

Non-plastic 

PlaslK 

Relatively privioiis 

Relalivelv imi^ciMous 

Oorn pi essi bi 1 1 1 ' 1 rnv 

(iOrnpressibjIiiv fri‘L|Ui riiK 
bigii 

lull'll iiiaxiiniiiu icIaLut 

low inaxiinuin iciativc 

eleiisitv 

bulk density 

Conso)i<]aiK)ii under load 

Consolidation iindei loaci 

usuaJly aliiioit compkuci 

(icquentlv takes place 

u lu 11 l)Uildirii< umk is 
finishrcl 

over lout’ period 


the \riy imjiouant piopcitv ol cohesion belongs 
to the latter (the clays and silts) while the coarsei 
giained sands and giavels aii" pi.utirall'y non- 
(olitsive Conveist'K, the sands and ,gtavels ha\i 
( oiisideiablf niteiiial liit lion, exc ejil when looseU 
packed, while rla\ and silt have veiv little The 
din'eienti.ition of the gitnips m this respect is 
lund.im! ntal suite then nu'cli.imts is rrilirely 
diflereiil It is not possible 1o go into ,ill the 
indiMdiial (|ua!ities of tht- vaiions soil types, but 
1 able 111 shows eertam bicaici ( hai.ietenstics ol 
(oaist- and fini -grained soils riieii difierences 
extend to the coni[iosite soils, and a sand witli a 
hirg! pi open lion of clay “binder”, or matrix, nuiy 
beh.ivc in many lespects as a rlav does Sut h a 
type might be described as a sandv clay (CL), 
while i( the propoi lion ol sand wi-re greatei, lead- 
ing (o behavioiu more allied to the coarse-grained 
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HELD lEhlS lOR Dl.SriNGUISHI.MG GLAY. MLl, AND ELNL ,SA.\Dt 


Hay 

^ 

hva Sand 

Pat tides mostly iinisthlt 

Particles mostly invisible 

Parlicirs mostly visible 

Smooth grcMsv touch 

Rough lexluie, hut not giillv 

Definitely grittv 

Slicks to the fingeis and dues sio\\ b 

Ones verv iiuickly, and tan lie tiusted 

Dries niodtraleU (]uitklv, and can be 

off the fingcis 

dusted off the fingeis. leaving only a 
stain 

Non-dilatancy ^ 

Definite dilalaney J 

Defiiiite dilatanev X 

Dry lumps can he liiokeii hut not 

Dry lumps have apprcciablt cohesion, 

Dry lumps mav iiave some slight colic- 

powdered in the fingers 

but can be povvdeitd b(lvve*en thi 

Sion, but can be \ ery^ easily powdered 

hngers 

between tlio fitigcis 

High plasticity^ 

Some plaslKity 

No pldstie ilv 


-j- Slightly adapted fiom the artnle on “Particle Size in Silts and Sands” (Set Bibhograph), page 45 1 

f 4 o test the piopcrty ol dilatancy a small wet pat is shaken in the hand, in a sill some ol the pore walei will appear on the 
surface, hut on pressing the pat between tlie fingers the water will be drawn bat k and the surface become dry In clays neithei 
phenomenon is present 
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gioup, the soi] mii^ht he described as a cla\cy 
sand (SC or SF) 

'J'he classification ol coarse-^;rained soils is 
rrec|uently easy and ma\ often he done by visual 
inspection onl) Fig I shows a truc-to-scale 
photograph of sand and gravel particles which 
will assist in lecognition Fine sand is a border- 
line case and the class, silts, and fine sands aie 
liable to confusion Table IV’ sets out information 
already given in Table 1 so as to shov\’ certain 
distinctions between these groups as determined 
Iry simple field tests 

In the case of composite types or soils which he 
on the borders of two types it may be necessary to 


analyse the sample mechanically by 
means of sieving oi by sedimentation 
analysis (of the finer materials) to 
deteimine the grading of the par- 
ticles and hence the group into 
which the soil will fall Such an 
analysis is plotted as in Fig 2, which 
shoves the grading curve oi mechani- 
cal analysis of a soil iioni an African 
chit road 

Foi the finci sods, the list for 
giou]img can be c allied nut mote 
snnpis In aseei tnining the licjtiid and 
plasm limits, sometimes called the 
AlKibeig limits 'J'hese “index” 
tests areftilK dcsetibed iniefercnces 
il; and (2) m the Bibhograph> , 
page 45, but bucflv the pl.istu limit 
is the- lowest water content ol the 
soil, expiessftl as a ]ipicenlage of its 
th\ weight, <it wlueh the seal will 
lemain pl.tstic It is found by tolling 
under the hand a thm thicad of the 
soil to a diamt tei ol about one enghth 
ol an inch and repeating until the 
lowest watei content ts found at 
vehich lilts tan be done fbe hc|uid 
liniil IS that liighei watei contem, 
.tlso c'xpit'ssod as a pet tentage of 
the cliv \s eight ol the soil at which 
ihe soil ceases to be plastic and 
becomes just hcjuid It is delet mined 
b\ thc" flowing togelhei of a gioovc, 

( ul on the snilacc of a small spec mien 
of the soil, altc 1 2'i hlow's m a stand- 
aid machine The aiillnuetiealdiflet - 
entt of llte hc[uid and plastic limits 
IS tailed the “plasticity index” and 
lepieserits the range of watei content 
iti which the soil leniams plastic 
These tests foim a v'ery convenient 
index to the cohesicjn of the soil and to many allied 
propei tics, such as clay content and the properties 
of the cla) fraction, etc In Fig 3, the fine soil 
gioups of Table II are plotted against the liquid 
limit and plasticU> index, thus enabling the soil 
type to be determined by the simple tests described 
above In mixed soils the index tests are done on 
the fine material passing the No 36 sieve and 
should be ronsidercd with reference to the pro- 
portion of the whole which passes that sieve 

Discussion or the Classification for Fine and 
Coarse-grained Soils 
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tion, a classification siniilai to that of Table II is 
only recommended for use with disturbed soil. On 
road work this would lead to a dual system of 
nomenclature, in that undistuibed soil of the same 
particle-sizc distribution would have to be des- 
cribed at length, on the basis of its type, strength, 
structural features, and colour. While it is desir- 
able to record these characteristics in addition to 
any classification adopted, and to the statistical 
description afforded by the results of tests, it is felt 
that the Casagrande classification should be used 
for all soils, whether disturbed or not, met by the 
roads cnginc*er The latter is, of course, at liberty 
to mtroduee for hts personal pioblems, any furthei 
classification which may suit his local materials, 
and it may be that after some experience, a general 
classification especially suited to toads m this 
country may be detived This time lies far ahead, 
however, and the suggested classification is ol 
great usefulness on road and airfield works 

It should never be forgotten that a pavcrneiit is a 
continuous foundation with no supeisti ucture 
This must be investigated in an entirely dillerent 
mannei from the loundations of <i builclmg, which 
arc of relatively small c.xtent and which have to 
support an expensive supcistructurc Buildings, 
bridge piers, etc rneiit investigation in gieat detail 
which IS best ccimpreliencled when set out in the 
form of a cjuantitative .inalysis Road work 
rcquiies bioadcr treatment and the very diverse 
soil conditions frequently met with are best 
reduced to a limited number ol distinct groups, as 
proposed here, based fundamentally on then 
behavioui undei similai conditions 

THE INFLUENCE OF “GRADING” 
ON SOIL BEHAVIOUR 

In Table II “well graded” and “poorly 
graded” soils are differentiated and may fall into 
different types, even when their mam constituent 
type IS the same Thus “well graded” sands aic 
classed as SW and “poorly giaded” sands as SP 
The difference between the two groups may be 
traced by following them through the remaining 
columns of Table II. Practising engineers are 
well aware that a sandy soil with a good grading 
will “roll up” well, while, if the sand is “all one 
size” it IS much more difficult to compact under 
the roller, and a less dense filling results. It is 
difficult to form a hard and fast rule as to the 
“goodness” or otherwise of the grading, but the 
simplest test is by inspection of the grading curve 
Uniform or good grading would be indicated b) 
the shaded area of Fig 2 which shows steadily 


increasing particle size The specimens whose 
grading curves are plotted in this diagram have a 
much more irregular distribution mainly due to 
high content of fine sand, i e particles in the 
size range 0 006-0-2 mm (See footnote on page 29) 
The tendency would be to class them as equally 
poorly graded, were it not for their liquid limits 
and plasticity indices. Referring to Fig 2 it 
would appear that Spe'Cimen 566, though a bordci- 
line case, is probably an SF soil while 567 is on the 
holders of an SC, i e a well-graded sand clay. 
It is interesting to note that in the field these were 
distinguished as follows 566 “Swampy”; 567 
“Motor Wheels do not make track after hcav\ 

1 am” 

It was on the basis ol this difl'cieiit petformarice 
that they vvete sent to the laboratoiy for lest and 
the close coi respondeiice ol then gtadmgs was 
sill prising I’lie subsoil pei ineabilitv may have 
had something to do with their diffci eiil behavioui . 
Nevertheless, m their classification, there is some 
basis foi bclicl that the pciformanee of the kilter 
will be supenoi to the loiniei I'he Uniformits 
Coefficient test sometimes leeommcnded (3) should 
be used with gieat reserve as it may be likely to 
cloud the issue Foi instance 56b has a Unifoiinits 
Codlicicnt 8 tunes that of 567, which would 
indicate better grading for 566 'J'his is rnoie than 
offset by the slightly higher ci i onieni and 
pet haps the shape and chemical composition of 
the CLAY particles, leading to worse perlormance 
Further sampling and testing tcould be required 
to decide the point 

PEAT 

1 he last meinbei ol the soil types in Table I — 
pe.il — has not been mentioned as yet Peaty- soils 
ate cbarac terized by high compressibility when 
loaded and .ire also liable to latge changes in 
volume when diicd out, as may occur after 
exposuie oi when a period of moderate loading has 
expelled water J’hey are sometimes described as 
useless for loundations but it might be truer to say 
that they can be very dangerous as such, while 
they aie useless for filling 

In rases ol necessity, as when the peat deposits 
have been too deep to remove, roads constiuctcd 
over peat have given satisfactory service over a 
number of years Raft foundations, etc , for bridges, 
have also been founded on peat layers, where 
relatively uniform settlement has not been an 
objection Peat fiequcntly occurs m pockets and 
is perhaps most dangerous m this form as it gives 

* .See iootnote p 29 
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CHAINAGE 1,500 


1,600 


1,700 


1,800 


2,000 



11S( lo difidfiitial siUlfHuiU J^IMI slioiilcl be 
nidsl (,ii([ulK looked loi iii sinvoviiii; ai> .him 
wliiir It IS liable (o oitut, and the lioundaries 
,iik1 depth (il <dl |)o( kets should be au'iiiateK 
located if at all possible, peat should be ^isoidetl 
cntii < K . eidiei In t hou i oi'aiiolhei location, oi l)\ 
ittnoval ol pe.il\ la\ers II this is miptissible, 
afipiopiiate nieasuies will have to be t.ikeii in (lit 
desistii ol toad and diaiiiaiJr uoiks I-'u* 4 shows 
a last ol peal whuli otc lined on an ait field 
J'hts niiiiht ha\e bttn avtiidtd b\ better location 
ol the peiintttei liatk, had an <ide(]uatc soil 
suivt\ bf en made in advarue 

CLASSIFICATION OF ROCKS — 
THEIR IMPORTANCE 

I'able gives the classifuatioii ol rocks sug- 
gested 111 the draft (lode of I’lactue lot Site 
Investigation 

In toad vvoiks, tht ot < uii elite ol lotk may give 
use to consideiahle expense when excavating 
cuttings or diains bocatioii of rock may' also 
be ol importance in connection with the founda- 
tions of bridges Occasionally', as m the case of 
roads cut along the sides ol gullies oi cliffs, the 
c|uahty of the rock as a foundation, and the slope 
It will safely stand at, must be taken into account 
This applies especially to shales, limestone and 
chalk 

In proving rock, it is necessary lo ensure, by 
sufficient borings, that boulders ate not mistaken 
fot bed-rock Certain locks, such as shales and 
limestones, may be interbedded with clays and m 
the case of important foundations trial holes or 
rotary drilling may have to be employed to deter- 
mine the stratification In excavation problems 
It is the bedding and jointing of the rock which will 
decide whether explosives will be required, or 
w'hether the rock can be shifted by bars, rooters. 


or explosives I'lial pits iiiav be icr(mied lo 
enable ihe condition of the )onils and beds to b< 

( x.iniinevi 

111 g( nct.il il IS suIIkuhI to < lassilv the rock bv 
des( ription of its tv pe i as in I able \'), its i oii- 
dilion, 1 e vvhellui sound, vveatheied, etc , ,ind die 
natuic, direiticin and inclination ol its liecls and 
joints It IS seldom necessary tocarrv out loading 
le.sts on lock, as it usually siifTit es foi the foundation 
loads iiii|30sed on it The behav'iour of chalk or 
sh.ile w'hen subjected to watci mav h.ivc to be 
investigated in coriiiet lion with the slojies of 
( uttings, or when used .is filling material near the 
top surface of banks I’hcre is no stand, ird test foi 
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M rlatnorpfut 

(jrainli n 

DoIeriU s 
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CilU ISSC’v 

Sdirip S( hisls 


Aii'iiar f'ons 

SilutouN sandstones 
C^altareons sandstones 
l erruRinous sandsioius 
\rxdlacrous sandsloiuj. 

Scdimcntrti v 

i\l COdS 

C’laycy rocks sucJi ,is 

Hard Stiales, Males and 
some Schists 


C^alc art'ons 

Massively-beddtd lime- 
stones 

’I'hinly-bt d(i(.(l iinu- 
sumes 

c:haik 
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this and the engineer should draw his inferences 
from the amount of “break-down” which takes 
place after soaking, combined with appropriate 
loading tests while moist 

Condition of Soil or Rock 

In addition to the type of soil it is necessary to 
know the condition in which it exists in situ, i e its 
water content, density, structure, etc These 
may be estimated from simple field tests, as 
described on pages 39 and 40, or, moie elabor- 
ately, by determining the water content and 
density of specimens as described on page 42 
It will be clear that fine-grained soils in particular 
will vary in their performance according to their 
water content, even where the type is uniform. 

Clearly, while the type is fundamental, the 
water content may be affected by seasonal changes 
or permanently altered by drainage, pavcmt'nt t on- 
struction, etc ; the density similarly, ma^ be 
increased by rolling or decreased, e g where 
adjacent soil is removed when lormmg the slope of 
a cutting To dcsciibc a soil it is nece.ssary to 
know both its t>pe and condition 

SOIL SURVEY. GENERAL 

METHODS 

A soil suivey is cat tied out by taking borings at 
selected points and lec ordmg the strata cncountcied 
These aie plotted to appropriate .scales on longi- 
tudinal and cross sections aiul joined by continu- 


ous lines as shown on Figs. 4, 5 and 6 The result- 
ing sections are called the soil profile. A simple soil 
profile is shown in Fig 5. 

The soil sti ata are, in the first case, given a field 
nomenclature such as “Soil A”, “Soil B”, etc., 
and described as to approximate type and con- 
dition in the field engineer’s note-book or on the 
boiing records, but samples are taken of all 
strata as described below and tested in the labora- 
tory, as a result of which they may be shown on the 
final drawings by the type-symbols of Tables 
I and II while the field classification is 
amended as necessary and recorded foi detailed 
reference 

It is not possible to indicate how many borings 
are required on road surveys, as the spacing will 
vai> according to the information required and 
the variability of the soil types On many road 
jobs it will be sufficient to take a single line of 
borings on, or parallel to, the centre line of the 
proposed location Occasionally, these may be 
supplemented by more detailed local suiveys 
Some locations, particularly on cross-falling 
giound, or with steeply inclined horizons between 
the strata, may reejuire a double line of borings, 
parallel to the centre line On “detailed suiveys” 
las defined later), 200-ft longitudinal iiiteivals 
may be tried for a start, unless the geological 
indications favour closer spacing 

It may be necessary to return and take mtci- 
inediate boiings to locate the point where certain 
beds disappear (see Fig 5), which shows the 
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NB THE TOP SOIL CONTAINS APPROXIMATELY 5-10% GRAVEL EXCEPT WHERE MARKED BY THE LETTER GWHEN 
THE PERCENTAGE INCREASES TO Z0-*0% 

BORES MARKED WITH LETTERS AAB TAKEN AFTER COMPLETION OF ORIGINAL SURVEY TO LOCATE LIMITS OF 
SAND BEDS 


Fiq 5. — Simple Profile of Road 
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advisability of carrying forward the plotting of 
the profile as the borings are taken. .Squared paper 
is the best medium upon which to do this and suit- 
able scales might be 50 ft to the inch horizontally 
and five feet to the inch veiticalK 'I'he squaied 
papei should be prepared by plotting on it the 
proposed formation level of the road For pave- 
ment suiveys, a depth ol boring of 5 ft below 
the finished foimation level is leqvnred on aieas 
of cut, or wheie the road is at natural ground level 
On areas of fill, some judgment is requited and 
geological information can be of assistance 

An embankment constitutes a localized sur- 
charge As such, It may be nectssaiy to exj^lorc to 
a depth of one and a half tunes the average width 
(or even the full width) ol the bank, to determine 
whether weak underlying strata are liable to cause 
settlement On the other hand with shallow fills on 
ground of reasonably uniform stratification and 
fair quality, deep exploration may be unnecessary 
The borings on all areas should extend below the line 
of the drainage ditches and through any perviou.s 
bed below that level to the first bed which would 
block jiettolation In cases w'hei< the formation 
level IS not decided, sufficient depth should be 
exploied to allow foi possible variations of design 

.Miuh iiioie detailed boiings arc required when 
stiuctutes ate to be built I’hc general rule m such 
oases IS to bore to lA times the least vsidth of the 
bridge pier or oi any raft Fiiithei details should 
be sought in Ref (G) of the liibliogt.iphy on 
page 45 

The loiation of boiings need not be as accurate 
as ifie lot ation of surftire detail or ol suivey oi 
Ifsel points It will usually be sufficiently act iir.ile 
to locate boie holes by jiat mg from the nearest 
hedge line ot other surface feature Surface levels 
may be recorded to the nearest 0 1 ft Depths 
should be taken to the nearest inch 

TYPES OF SOIL SURVEY 

J'heic are three mam types of soil suivcy, viz 

1 In connection with the trial location of new 
roads (Preliminary Survey ) 

2 The detailed survey of one or more trial 
lines of new road which have been selected 
from general considerations, including, where 
available, information obtained from 1 

3 The detailed survey of existing roads in 
connection with their impiovcment or with 
an examination of their failure. 

The distinction drawn between types 1 and 2 
envisages the possibility that the preliminary 


location may be made without invcstigadon of 
sub-soil tonditioris Where possible, this should 
be avoided, but there are cases, as on road diver- 
sions, where alternative lines are not available 
and the problem is to make the best of fixed 
conditions Theie are also cases, as on very 
iiniforiTi deposits of which the engineer alicady 




PtAN SHOWING SOIL TYPES EXPOSED AT FORMATION LINE ON CENTRE 
LINE ANDDRAINAGF LAYOUT 


[soil TYPE T CT0~] t 


HP^ NON plastic . - - -1 -L I 1 

TESTS ONCHIEF TYPES 0F50IL TYPICAL CROSS SECTIONS 

NB ALLT0P50IHTYPEA)IS TQ BE PRESERVED AND USED FOR SOtLING 
AT THE COMPLETION OF THE WORK 

ALL PEATY SOIL ^TYPE 8) IS TO BE COT OUT AND REPLACED BY 
APPROVED FILLING 

ALL FILLING TO BE SPREAD AND ROLLED IN LAYERS NOT gACEEDINO 9 IN 
LAND TO BE SPREAD 2 IN THICK AS A SUB -BASE 

l*ic b —Soil PRoriLt Suhablf for C-ontragt Drawing 
( RrpnKlurc'fl j?rnnission of the Director cA Hoatl Rc’^earrh 
Ctowti (iQi)yriglil rrseivecl) 



i 



has experience or evidence, when the trial line or 
lines can be Lud out and levelled befoie exploring 
the ground beneath In general, however, 1 and 
2 will both be required, i e. 2 will become the 
obtaining of infoimation to supplement that 
already available from 1 . 

Preliminary Surveys 

In this type of survey, the boring party will 
frequently work ahead of the levelling party, and 
will leave pegs for the latter to level upon, should 
it be decided that the subsoil is good enough for a 


35 




HIGHWAY ENGINEERS’ REFERENCE BOOK 


triiil location I’oiniation lc\ els will, in the- main, 
be undetermined, and it will be neiessai^ to ensme 
that the boiimis ait deep enoinrh to i ovei ptissible 
variations ol cut and fill A lot will dejicnd on the 
Iciiain as to the detail ief|titied in tins pi elinniiars 
siirvt V 111 dilliLLilt iitound with lapid \aiiatioiis 
c e; wheie pot ki ts ol pi at an liki 1 \ to ottni, 
closeh spaced boiings \m11 aloni' <j;ive nifoi niation 
of value, and then depth must bi sulhtieiil to 
exploie the danatinus beds Oii the othii hand, 
in nnifotni aiotind, othei considi rations than soil 
variations .tie liki K to d< i idi thi location, .iiid tin 
prehminaiy stii\t\ ni.i\ tonsist of boijni>s at 
wideh spat id iiitei \ als, oi at such spots as ii\ei 
1 1 ossinfj;s , or it nuis b< oiiiittid entiicK 

nr iAiii D Si’KXts or ’Ikiai Lini s 

'l ire det.uled in\ eslitJ.tlion ol liial lines will 
diflei fioin the piehniinais sod snive\ iii th.it a 
trial foririation lex el will iisuallv be <tv<iilable, 
which will enablt the dejjlh ol all boinn>s to In 
thcided upon, while the spatinti ol bonnes will 
also be easier to fix since the ]rositions ol titllinus 
and einbanknu nts w ill be know n In this < ase, th.e 
level pat t\ will hax'c left bench marks whitli will 
be used by the boi ing pat t> to level oH, and station 
points of the siirxex triax be used to fix ehainai’cs 
Where alternative lines aic being investigated 
It must be assumed that iinpoitatitt will attarli to 




-RUNWAY 






LOWER CALCAREOUS GRIT ON OXFORD CLAY- 


3 ■ 


SECTION ALONG LINE XY 


I II, 7 — Runway Overlying Corai Rag and Calciareous 
Grit 

(Reproduted tiy jjerinission of the Couniil of the Institution 
of Civil Engineers) 


the lesults or it would only be nei ess.n x to exploie 
the line piefcrted on othei founts Some di tail 
will iherefoie be lequiied 

In either of the above eases, the boiing paitx', 
while in the field, may be used to fiiiel the last 
loe.itifiii, suite the inloinntioii thex obtain max 
dee itle the e-iigineci to swing the load aioiind 
diflie lilt subsoil teineliltons In oidti tti loi ale 
better giotind, it max be netessaiv to taki ,i 
sei les of boi mgs pel pendie ulai to the loadoi < \ en 
to c.tirx out a gnd ol beiiings to tight oi left of the 
Ol igm.il loe ation 

l)i lAiiio SoRX 1 Y or Rxistisje. Roxns 

'Ibis IS ol (oiirse a "'rli't. tiled’' smvex and the 
ehsjiosilioii ol the hot mgs imist be lelateel to the 
inloirnation it‘e|iiited If, loi instant e it is de- 
signed to thiow light on the ituideuee eel etaeking 
m the slabs, it veould be- based tin a suixtx of these 
ciatksand might iei|uiie but mgs at e lose iiUeixals 
in sele-e'ted aieas {a) vsheie clacking Wris most 
severe and Kbj where eiaekiiig was non-existent 
Altern.itivelx it might h.ix'e spenal leieienee to 
aieas wheie suii-soil water was suspeeteel, e te . e te 

COLLECTION OF INFORMATION 
PRIOR TO TAKING BORINGS 

'I lie goldeti 1 iilf in a site inx estig.uioii is to collect 
as much pieliminaiy mioimation as possible bv 
releienee to published maps and repot ts, by 
enepiiiies addre.ssed to all aullieinties likelv to have 
detaih'd knowledge of thr sitf , and finallx bv 
erilislmg local knowledge The information ob- 
tained should be caieftillv sifted and in case ol 
doubt It IS clearly better to explore raihet than 
“take lot gi anted” 

f iEoiAX.K.Ai Survey 

The most important sointe of infoinialion is the 
Geological Survey The ofltccts of this department 
are most generous m then help Their records, 
published and unpublished, and then Irequentiy 
detailed local knowledge, wall often help the engmeei 
to decide on the best course to be puisucd It is 
sometimes thought that the superficial natuic of 
pavement construction makes geology tinimpot tant 
This IS not so 

A case in point is given by the experience 
gained on some repairs to runway works A 
tarmacadam runway had been constructed, rather 
from aeronautical than geological considerations, 
where “the geological outcrop was in the nature 
of a line running across the runways, so that thete 
was a c6ral rag (a rubbly limestone) on the left, 
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i'll R - Hanij Uorinc. KquirMLNi 
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') li-in Saniiilmir 1 tilx iiioimlcd on Ixiiiiig uibi (» ')-in C.i.tvt! \iit!cr 



\iigt,i 4 i-m Post J IoIp Auc:er 


,ii)cl calcait'ous grit, whit li was largely clay on 
the right” * (Sec Fig 7) Where founded on the 
coral rag, the lunvtays gave perfectly satisfactory 
service but troubles c|uickl) arose on those portions 
vhich were founded on the clay The consulting 
engineer who was called in to investigate “soon 
found that the cause of the trouble was the pet uliai 
geological characteristics of the site The coral rag 
allowed the watei to enler into it, and it was cut 
off on the under-side by the lower calcareous layer, 
so that there was hydrostatic pressure acting 
iipwaids against a thin band of clay which w.'as the 
only protection for the tarmac runway constructed 
on Its surface At a particular point, after very 
heavy rams, numerous jets of w ater were found to 
issue upwards through the tarmac, owing to the 
hydroslalic piessurc of the water down below At 
another point, water was found within an inch 01 
two of the surface and an old ordnance map 
showed a stream actually rising at that point 
The diagnosis was made piiiely on existing 
geological lecords combined with surface inspec- 
tion and w'as afterwards confirmed by trial cxcava- 


* Extracts fntm dtscussion bv Mr J Kennard, M 1 tl 1C , 
on '■ riie Construction of Pavements on a Clay Foundation 
Soil”, bv Rudolph GIossop, B Sr , R S M , and Hugh 
Qtnntin Colder, M Fatg , Assor M Inst C R , by permission 
of the Council of the Institution of Civil Engmeers 


tions For a fullei disc iijilioti and nielhocls of 
cviting the tiouble, see the Institution of Civil 
Rngineeis Ro.id I’apoi No 15, ol May 1944, 
|3.igc 24 rl \ff/ 

One inch Geological maps oi the whole country 
aie .ivailalile m two sein-s, one showing solid 
deposits, the other, stirfaee drift deposits Both 
series should be consulted along with all relevant 
memoirs, which may be seen at the offices of the 
(Jeological Survey, South Kensington, London, 
S W 7, and at some local liranches oflVie Geological 
Suivcy as well (It is almost impossible to obtain 
geological maps iit present, ,is reset vc stocks and 
also many record* wci e destroyed by enemy action ) 
6-in geological maps of a laige pait of the 
country aic also available lor consultation 
Quartci-inch maps are also issued and 10 miles to 
the inch maps in “solid” and “drift” senes are 
in preparation 

Ordnance Survey 

The Ordnance sheets of 1 in to the mile, 6 m 
to the mile, 25 in. to the mile or 1 /2500 (with its 
1/1250 and 1/500 enlargements foi certain urban 
aieas) are well known to engineers The 25 inch 
.scale is probably the most useful for showing con- 
struction lines and drainage, but the 6 in maps arc 
particularly good for mapping the catchments of 
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streams, m connection with the study of ground- 
water and diainage. The directional arrows of 
tributaries should be ascertained from the 25 in. 
maps. When laying out new roads over open 
farmland it is frequently of great assistance to 
study the earliest 25 in senes available, as the 
location of old hedges and ponds, which have 
since been removed or filled in, will give a clue to 
likely difficulties 


Tahll. VI (on foolscap) 

SURVEY INSTRUCTION SHEL'I 

SOIL MECHANICS 1 ARORATORY 
FIFLD AND I iBORATORi INSI RUCTIONS 

Lab Sheet No 

J ]eJ(J Slieei No 

tftpm PROJFC r fou NO — 

SITF.. I)l PARIMtNlAL REFERFNO 

AUTHORITY FOR WORK 


WORK TO Bt CARRIED OUT IN FIELD BY 

GENEKAl 

BORINGS (Location, Number, Deptli) 

SAMPLES (Location. Number, Weight, PuipoY<; 

SHEAR TESTS 

MODULUS OF .SUB-ORADE REACTION 
COMPACTION TESTS 

further clttaiKs to be bhuwn on 
levci’se bide of sheet 


WORK TO BF CARRIED OUT IN LAB BY 

OENEKAI 

NATURAL MOlSIlRE (ONIENT 
INDEX TESTS 
MECHANICAL ANALYSTS 
OPTIMLTM MOISTURE AND DENSITY 
SIAB1LT7ATION 

Further details to be shown cm 
leverse side of sheet 


Copies to. 


Signed. 
Date . 


In milling aieas reference should be made to 
the Coal Commission (present headquarters 25, 
Chester Square, London, S.W. 1), for details as to 
workings. 

PRELIMINARY RECONNAISSANCE 
(NEW WORKS) 

As a result of nifoimation obtained prior to 
starting the .survey, it should be possible to decide 
upon the approximate location, spacing and 
depth of borings, and upon other matters siii h 
as tests lequned and samples to be taken ^J'lus 
tiial programme shtuild next he checked by walking 
over the site and noting all featuics b-mch maps 
are paiticulaily useful at tins stage as notes can 
readily be made and useful detail is shown, e g 
the inaigins of aieas liable to winter floods can 
often be estimated closely from the mar kings on thi 
map and from the contouis Flood marks, such as 
debris in hedges, tan then be looked for togethei 
with indications lioin the natuic o the crops oi 
the shape of fields 

The 1-m map is not satisfactory foi detailed 
field work though it has usefulness when used m 
conjunction with the 6-in map The 1-in geo- 
logical survey sheets, if available, arc, howevei, 
most useful field maps, particulai 1) on areas where 
solid deposits outcrop, and erialile the engmeei 
to see many aspects of his problem more clearly 

The pichminary reconnaissance may be torn- 
bined with preliminary location, or it may be 
carried out with reference to the soil surve> onh 
In either case it should begin with an examination 
on foot of neai by loads, and an inspection of other 
soil exposures sucli as railway cuttings, quarries, 
etc , since the notes made as a icsult of this exam- 
ination will enable the engineer to spot the likely 
occuricnce of similai soils or i ticks from the topo- 
graphical features on his own location 

Next, the pioposed location should be walked 
over, paying special attenlion to signs of ground- 
water, occurrence of soils, changes of vegetation 
which indicate changes of soil or moisture, signs of 
soil movement on slopes, geological leatuics, 
faults, sites where soil may be borrowed, etc At 
the conclusion of this reconnaissance, the informa- 
tion available should be reviewed once more and 
the final scheme for the soil survey prepared. 

At this stage it is desirable to prepare detailed 
instructions on sheets such as Table VI indicating 
the information required, the borings and samples 
which are to be taken and, on the same sheet, 
the laboratory tests which will be carried out. 
This gives the engineer in charge of the boring 
party a clear picture of what is required 
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TABLt VII 

Et^UlPMENI REQUIRED FOR SOIL SURVEYS 
NOTE — Equipment neces'tary depends on xtte conditions and frequently \ome of the items listed (an h< omitted 


I'OR SETTING OITT 

I Theodolite (can often lie omilietl) 

1 Level (preferably a quickset type with Tat lieonu iricaJ 
cross hairs') 

1 Levelling staff 
1 Field Book 

1 Level Book 

12 C’haining arrows Supply <il pegs, painted white at ihe top 

r-OR BORING ^ssuminq two sets in use simultaneously on same site 
Supply of bunng lecord shtets 

2 Post-holt augers 4 in with ^ in gas pipe connertions 
2 Posl-hole augers 5 in with i in gas pipf connections 
1 Gravel auger 

1 Sand pump ot shell with stlf-c losing Haps 

1 Twist auger in diameter 

2 Chist Is (one diamond shaped ) capable of being connec ted 

with the augei cxtensi<ms 

Sufficient '-{-It lengths ol I m gas pipes as extensions for 
2 augers to work at maximum depth PreferabK with 
t K hed fool rriai ks 

Supply of sample Uus numlirted and grea^d (including 
tins for laige samples; 

Su]ipl\ o{ ointment tins (oi aiUight hottks with snap 
< overs) for small moisiuii (oiiurii samples 

3 Spaiulas, two 4-iri, and one B-in 
2 Spades (for clayey giound) 

2 Shovels (for sandv ground) 

2 Picks 

2 Sledge hamrnc'rs, 4 lb and 7 lb 
2 Engmec I’s hamrneis 

4 Stiilsuri wrtrK lies 

2 8-in Plasterer’s tJowcls 


1 100-ft stc*el tapi (or one 100-ft thain'i and one lOO-ll 
melalhc linen tape 

rh< lattei IS sufficient if prelirninary surv'ey has already 
been done 
6 Ranging rods 
1 Axe 

2‘i in to mile f)riliianc< Sheets rovriing area 


I Plumb bob 

I I'orusing Elertrn lorrh (to illuminate hole or lest pit) 

1 Van ( 10 cwi ) 

Boxes alioul I')-in cubt totairv sample tins 

sav 

6 Sacks 

Labels (tie-on and siick-om 
String and lope 

Thick oil lor greasing lids of tins, and extension joints 
'Fhin oil for greasing sampling tubes 
Bottle of HUi for identifying limestones 
Packing Materials 

Roll ol adhe.siv'e tape foi sealing tins 
Cihiuagraph pencils foi marking sample boxes 
Squared jiajxr lor plolimg profiles while on the site 
C’ame la 

Notebooks, pene iK, e ic 
Dtawiiig inHirurnenis 
‘)-ft rule 

Adaptci h<‘ad to fix sampling tubes to gas pipes 

J2 Sampling tubes in iharnfiej 

2 Mandrils lor extruding specimens fienn tubes 
ParafTici wax 


SPECIAL L^UIPMENl I OR OTHER TLSIS 

Unconhned compression appaiatus complete with springs, masks, specimen shapers, etc 

Plate bearing test appaiatus complete with laeks, gauges, etc and loirv lor loading 

Density apparatus me luclnig coi< -cutter with cxtiudei and sand bottles Ciaidcner’s trowel fcir last 

tor deep borings oi bonngs in difficult ground a eompietc set of wcJI-boring kil is required, see nianufactuiers’ catalogue 
For consolidation tests, two or rnoie undisturbed sampling tubes of 4^ in diameter are lecjutierl, to fit on boring rods 


EQUIPMENT FOR SOIL SURVEYS 

T able VII gives a list of the equipment required 
for a comprehensive soil survey In some cases this 
may be reduced to a minimum of augers and 
sample tins only. A van is almost a necessity, 
however 

Fig 8 shows the most useful types of auger 
together with a sampling tube for unconfined 
compression tests fitted to the boring pipes 
Experience alone will teach the use of the augers in 
getting out the hole. The results of bonngs should 
be recorded on a sheet such as that shown in 
Table VIII. Careful note should be taken of 
ground water and in rainy weather it may be 
necessary to distinguish this from surface water 
by baling and observing over a period Rates of 


seepage into the liole should be recorded Rate ol 
percolation may sometimes be required and car 
be determined by pouring water into the hole and 
noting how long it takes to empty The results 
should be interpreted with caution 

FIELD BORINGS 

Many difficulties will be met m taking borings 
in the held, especially in connection with the 
securing of representative samples. It would b( 
impossible to give instructions which could pre- 
tend to cover all likely difficulties It is frequently 
necessary to abandon holes owing to the presence 
of boulders oi gravel and to try again nearby 
In wet ground it may prove impossible to bring 
up samples in the tube, though baling by means of 
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'I -xuLL \'III (onlooistap^ 


H()RI\G SHEET 

soil, MFCIHKMCS l,ABOK\J()RY 
Ji<)RJ\r. RfCORD^ 

PROjl t T_ 


Field Sheet No 


_J()B NO . 


Bore \(; 

Loraliun 

\oiural (iround Lerel 
Watei Level A O D 
Remark \ 


()1 HA.RIMhNl AI Ki I I Rl 1 

J^ate 

(Jtaiiuige 

(Jiange to hotmatum 
W I Ihpth below Surf at t 
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a tin on a wire may help In waterlogged sands 
and mUs and sometimes in fine dry sands, it may 
be impossible to get down without lining tubes, and 
this is usually a job lor a well-boring firm who 
carry the necessary equipment 

It is not always possible for the engincei to be 
present at each boring, and a trained leading 
labourer will lay out the material extracted from 
the hole in the order in which it was lifted, drawing 
a line to represent each foot of depth, so that the 
engineer may inspect later. It is, however, advis- 
able for the engineer to “see for himself” as far as 
possible, since the value of the information depends 
on the accuracy of the depth measurement and the 
visual examination of the sample as raised. In the 
case of structures, special care is required to locate 
contiguous beds of fine-grained and coarse- 


grained soil. An impoitant example 
IS that of the “\arvcd clays”, le 
interbedded thin layers of clav, silt 
and fine sand, which cause paitic- 
ularly difficult consolidation pioli- 
Icms In the boiings, such lamina- 
tions may come up togcthei in a 
more or less mixed condition, especi- 
ally under water, and it i equires 
trained observ'ation to rccogni/c the 
probable bedded structure. 

Laboiiicis — and freciuently well- 
borers -may desciihc as clay a soil 
which will turn out to be pie- 
pondeianth fine sand, care is le- 
qmied to insist on adcciiiatc samples 
ol all stiata m any rase where, loi 
reasons outside his control, the 
engineer is foiccd to make use of a 
well-boiing firm without full-time 
supervision by a trained member of 
his own staff 7 'herr are, of coui.se, 
certain specialist firms lo whom the 
taking of bonngs and the testing nl 
samples may be entrusted 

Dlscripiion or Soils and Rocks 

Soils encountered should be fully 
described by the engineer taking the 
borings and the following system 
should invariably be used It is 
substantially that recommended in 
the Draft Code of Practice for Site 
I nvestigation 

1 Type of Soil 
li Strength 

III Structural Charactciistics 

IV Colour 

v Moistui e 

vi Peculiar Smell 

Type oj Soil. - -The nearest broad group as given 
in Table I should be estimated from field inspec- 
tion, without using the group symbol The des- 
cription Will be modified if necessary and a symbol 
assigned as a result of the subsequent laboratory 
examination. 

Strength . — The following definitions should be 
used; 

A. Coarse-grained Soils 

a Loose: can be excavated with spade 2 -in 
peg can be easily driven 
b. Com/iact; requires pick for excavation 2 -in. 
peg hard to drive for more than a few 
inches. 
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c Slightly lemented determinable by visual 
inspection Pick removes soil in lumps 
lA'hich can be abraded ^\Uh thumb 

B Fine-grained Sons 

a Very soft when squeezed m fist, exudes 
between lingeis. 

b Soft easily moulded m hnqeis 
r Firm can lie moulded by strona;- pi essuie ol 
fingeis 

il Stiff cannot be moulded in finiieis 
i Hard buttle oi very toiiqh 

C Plai's 

a Firm h Spongy 

Strut tw al Char arte) i stit s 

.1 (loARSE-C.RAlNED Soils OR Si’ONLS 

a Vnijnrm deposit ((insisting essentially ol 
one type 

h Stratified nlteinatinq la\eis of chffcrciU 
types 

B Finl-graini.d Soils 
a Fissured 

h Inlait 1 e non-fissured 
f Umjortn as aliove 
d Stratified as above 

e [feathered UsualK exhiliits crumb fit 
columnai stru< ture 

(.ulour — The colour should Ijc stated 

Moisture — The words diy, waterlogged, etc, 
should be added whete ajipropriate, unless a 
sepaiate desciiption o( ground water conditions 
makes this superfluous 

Peruliat Smell - -Any peculiar smell, whetliei due to 
ihc presence of excess oiganic rnattei, or olhei- 
wise, should be noted 

Examples of such field descriptions would be 

i,c;i Cllay, stiff, fissuied, grey, slightly moist, 
lain! smell ol sewage (b) Shelly' sand, loose, coaise, 
stratified, brown, wet 

SAMPLES 

Samples consist of two sorts — disturlied and 
“undisturbed” Truly undisturbed samples are 
not obtainable, but i datively undisturbed samples 
of certain soils can be obtained. They are required 
foi compiession, consolidation, and shear tests 
(see below). Disturbed samples arc suitable lor 
all identification tests, tests ol water content, and 
of standard compaction For many problems 
connected with subgrades and embankments. 


dislui bed samples will give tbe engineer all the 
inloimation he leipmes, while the rompaialnelv 
siinpK-taken undistuibed sainjile (oi the uncon- 
fined compression test will covci most ol ihc 
remaining pioblcrns m pavements and cuttings in 
clay soils I'lic' huger undistuibed samples are 
leqiiiied in connection with consolidation studies 
lot Iriidgc pieis, and iiiveslig.itions as to the stabilitv' 
of sands They aie usuallv a inattei for specialists 
to take and analyse Further inloiinalion can be 
obtained from the Bibhographv (rcl 1 , 2 , 'll 
Only the simjrlei type's ot sampling aie lefeired 
to here 

Sample's should be taken ol all stiata encountered, 
Ol , in uniform mateiial, at about two lect intervals 
111 depth DisUirbc'd samples may be taken off the 
augei paiings or Irom inside the valve auger, and 
placed in sample tins or jars In the c ase ol uncon- 
fined compression tests on plastic soils (see liclow) 
It will be necessaiy to leplace the auger with the 
I] in ch.iinetei s<un]>hng lube shown m Fig 8 
Sampling tube's aie driven into the soil at the 
bottom oi the boie hole by hammering the boring 
pipe's (suitably' tapped or sockeiecl to protect the 
|oini) with a slc'dge hiirnmei, oi by jacking ’Fhe 
tube IS usually oiled to i educe fiiction An alterna- 
tive method ol securing samples in a rclativelv 
undisturbc'd state is to cut large samples from the 
sides or bottom of a tiial pit and turn to the lequn ed 
size 

Density 'ests in situ are only peiloimed on supei- 
fic lal layers accessible by digging, oi in trial pits 
L.irge specimens, such as ihose icquiied by rela- 
tive compaction tests, are dug out lioin repre- 
sentative poinis in the subgradc or m the deposits 
to be used for earthworks 'Fable IX shows the 
size of s.implc lecjuiied for vaiious tests, such as 


1 ABLL I X 

SIZL OI son, SAMIM.h RL(,)LllRr,I)t 


I’urposf of sample 

Suit IS’pe 

Mirnmum weight 
of sample 



required 

Soil TfUniifitcition 

Cohesive soils 


and Natuial 

ciiid sdiuls 

11 lb 

tur<* C^Iontest Trsis 
Ditto 

Cirav< Is 

7 lb 


|Cohti)lV(* soils 

10 lb 

Compat turn 1 <*sis 

; and sands 



(Gravcll) soils 

^0 lb 

Soil hldbilizalion 
sand-niix 

Ditto 

10 lb 

Ollier types 

Ditto 

^-1 cwt 


f Reprinted from Soil Surviys and Ground Water Investigations 
on Road and Airfield Construction Sites, b\ permission ol the 
Director of Road Researcli (Crown C^opyright reserved ) 
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could be done in a small laboratory set up by a 
local authority The large sample in the last line 
of the Table refers to the case when a relatively 
uniform deposit occurs on the subgiade or in a 
borrow pit pioposed for filling It is useful in 
such cases to have a large sample in the laliora- 
tory for repeat tests; the name “representative 
sample” is used below for such huge samples, 
which may be dug from one selected point in the 
deposit or carefully made up from smallei samples 
dug at various points Large samples are also 
required for soil stabilization studies 

Samples should be placed in air-tight tins or 
jars as soon as secured and the lid should be sealed 
with oil or paraffin wax and adhesive tape so as to 
prevent the entry of air Reference numbers 
should be indelibly marked or stamped on the jar 
or tin as the lids are liable to be interchanged 
While a fair proportion of samples may only he 
used for visual inspection, it is better to assume in 
the first case that a water content and index 
tests may be required on any sample taken It is 
therefore preferable to enclose them all in air- 
tight containers as described above In view of the 
number of samples on a road survey, tins with lever 
lids will probably be found more convenient than 
jars, except for waterlogged samples A convenient 
size of tin IS by' 3J- in diameter Cadmium- 
plated ointment tins aic suitable fo: small specimens 
for water content tests 

Hand samples from trial holes may be carried 
in larger air-tight tins, or may be coated with 
paraffin wax to exclude the air. Tube samples for 
the unconfined compression test should, where 
possible, be extracted and tested on the spot 
Otherwise, the tube should be sealed both ends 
with paraffin wax and sent to the laboratory intact, 
as, if specimens are extracted and coated with wax 
they may swell owing to the relaxation of pressure 
m comparison with their condition underground, 
and the strength measurements may be affected 

Larger disturbed samples, such as “representa- 
tive samples” for compaction testing may be 
carried in a sack, though this is unsuitable for fine, 
sandy material which may escape m transit 
Special care is required that labels are securely 
attached to sacks, and duplicates should be placed 
inside and not mixed after arrival. 

Water contents should be taken on all pro- 
posed samples— which should be as many as 
possible — as soon as they arrive. Samples to be 
used for identification or compaction testing 
should be thoroughly mixed and “quartered”* 
the process being repeated until the right size of 
• See page 235 of Reference (2) of Bibbography. 


sample is olitamed. It is wrong to take part of a 
sample without Cjuartering or otherwise thoroughly 
mixing, as it may not be representative of the 
stratum at the point from which it is taken 

SPECIAL TESTS WHICH MAY BE 
PERFORMED IN ADDITION TO 
THE SOIL SURVEY OR IN 
CONJUNCTION WITH IT 

The soil survey is frequently confined to classi- 
fication of the underlying strata as outlined above 
Tests of strength relationships, etc , may be con- 
sidered by' some to he outside the range of ordinary 
engineeimg and to be a matter foi specialists 
Some of them, however, notably density and 
unconfined compression tests, are quite easily 
taken after a little piactice, and are of great 
usefulness m many road problems A brief sum- 
mary IS given of these and of other significant 
tests For details, reference should be made to 
Items (1) oi (2) of the Bibliography 

1 Natural Water Content 

This is determined by drying out the specimen 
and weighing before and after. The weight of 
water is expressed as a peicentage of the dry soil 
weight This test throws light on the condition of 
the natural soil and is necessaiy along with the soil 
type to give a pictuie of the probable behaviour 
of the soil during construction, oi after completion, 
of the works It should therefore be undei taken 
on as many samples as possible 

2. Density Tests 

a. Natural Soil Density 

This serves to determine whether earthworks 
have been sufficiently compacted or whether 
natural subgrades can be improved by additional 
compaction Tbe method consists of removing 
a portion of soil of about the size of a tumbler 
from the ground to be tested, ascertaining the 
volume of the hole and estimating the dry weight 
of the soil removed by obtaining its weight and 
the moisture content of a small portion, leading to 
the “dry soil density of the soil m situ", which is 
one of the most useful figures in the control of 
earthworks 

b Standard Compaction Test 

It is now becoming well known that, if the 
amount of work done on a soil is kept constant, as when 
the same number of equal blows of a standard 
rammer are applied to specimens of the same soil, 
there is one water content, the “optimum”, at 
which the dry soil density will 'be max mum. The 
corresponding maximum density is called the 
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Proctor optimum density and is often used as a standard 
to determine the degree of compaction which 
should be achieved on earthworks 'I’lie optimum 
density which can be achieved in the test (oi m 
the field) differs with different soils and c.m be 
used as a measure of iheir suitabihlc for eailli- 
works ( I ) 

3 Stress-Strain or Strengiti Teats 

{a) Unconfined (lumpressnm Test -This is i on- 
fined to cohesive soils and indicates then 
permissible bearing value iitidcM pavements 
and foundations 7’hc shear strength equals 
the unconfined compression stiength 2 and 
IS used in the design of slopes of earthworks. 
The samples lor this test are easily taken 
during the survey and the apparatus is inex- 
pensive and portable Applications are 
described in lef (1) and (6) of the Bibho- 
graph> 

(A) Shear and In-axial tests - — I'hese ate used m the 
design of foundations and earthworks with 
coarse-grained cir mi.ved soils Sampling 
and testing rccpiut expert assistance 

(f) (hmsolidatiun tests --These are used to detei- 
minc the long-term settlement of stiuctures 
on plastic soils, and lequire expett advK e 

{d) Modulus of Subs’rade Reaction — This is used in 
the design of concrete pavements by the 
Westergaaid method A plate, usually ol 
30 111 diameter is jacked into the proposed 
subgrade and the pressure requiied to give a 
depression of 0 0,5 in is measured or estim- 
ated The modulus {k) is defined as pressute 
per sejuare inch of plate, pei inch ol depres- 
sion fibs inches 3) * 

fe) Loading or bearing tests are sometimes used m 
the design of foundations They consist of 
measuring the depicssioti of the soil in situ 
undei a directly applied load w'hu h is 
increased m increments to avalucw'ell above 
the proposed foundation pressure The results 
require very careful inteipietation 

{f) California Bearing Ratio tests — This is an 
empirical lest which can give information 
as to the requisite thickness of non-concrete 
pavements ITe conclusions are drawn 
empirically from the penetration of a 
standard plunger into the soil, whether 

• See page 188 ol Ref (1) in Bibliography 

f See Ref (1) m Bibliography 

t See references (1) and (8) in Bibliography 


sampled or in situ, both in its natural con- 
condition and when saturated 1 

4 STABiLizAnoN Tests 

'These can be used to asceitam the suitabihts 
of the soil for stabilization with cement oi chemi- 
cals, and the amount and type stabilizer reciuired J 

GROUND WATER INVESTIGA- 
TIONS 

Rerords ol the incidence of ground walei are 
kept during the survey In addition it rna\' be 
advisable m the region of r ertairi structures, of 
culverts, and oi .iicas ic'quirmg s|)etial drainage, 
to extend tlie survey to give a picture of the ground 
water Ic^vels and diieetions of flow In such cases, 
the ground watei levels should be plotted both as 
contouis and as depths lielow ground, and special 
attention should be jraid to any apparent incon- 
sistencies in the icToids*! 

DETAILED INFORMATION TO BE 
OBTAINED FROM THE SITE INVES 
TIG ATION 

The application of the results of soil tests to the 
design of road works is outside the scope of this 
section hut it may be useful to summarize undci 
the he.ids {a) to (r) of the paragiaph headed “Site 
Investigation for Roads General”, (see page 2b) 
the main information which can be obtained from 
(he soil survey and the supplementary tests 
dcscnlied above 

(a) Pavements 

Avoidance of unsuitable subgrades (e.g peat) 
and of areas subject to waterlogging in winter 
Choice of compaction methods for subgrades 
Possibility of subgrade iinyirovcment by addition 
of other aggregates or soils or by stabilization 
Choice of concrete or flexible mam course 
Design of thickness of pavement 

(b) Embankments 

Choice of suitable filling Selection ol boirow 
pits Information as to stability of foundation, 
suitable side-slopes, etc. Control of compaction 
Suitable equipment 

(c) CuTTINt.S 

Indication of lock or difficult ground to be 
encountered during excavation. Information as 
to safe side slopes. 

§ See page 126 of reference i 1) and relercnce (7) of Biblio- 
graphy 
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(d) SiRUCTURLS 

Safe beannf; vahu s Possibility ol long term 
settlements. Hidden difficulties v\ith underlying 
licds Consti uctional difficulties with excavations. 

(e) Drainage 

Clrouiid-v\ atei levels and directions of flow. 
Art as likely to < ause tioublc o^ving to these and to 
soil types Lotation and spacing of drains 

On projects foi the renovation of old loads, 
additional information is obtained, throwing light 
on the causes of failure and leading to impioved 
design and to the best choice of remedial 
measures 


DkPARTMLNl VI RITFRFNCF 
AUTHORITY 1 OR WORK 
FIELD WORK CARRIED OCl 


LABORATORY INVtSlK.A I If)N 


RtMARKs (Toi drtaiK see oseileaf and aUat hod sliotts_ 


COST OF SITE INVESTIGATION 

This will vary widely according to the site and 
the information requited It also depends on the 
pioportion rallied out by the engincei’s ow'ii 
staff as against that done b\ contract T'lie latter is 
apt to prove more expensive but may be required 
for special or difficult investigations On clay 
soils, an cngmeei and two laboureis can do up to 
60 lin ft of shallow boring per day On soils which 
arc diflicult to penetiatc, by reason of gravel, 
bouldeis, Ol running sand, 20 it pei da) might he 
good progress Aloie or less standard charges have 
been fixed for the main tests by the i ecognized soil 
laboratories, and estimates tor these should be 
obtained when working out the probable cost of 
investigations I'.ven at its most expensive, the soil 
survey cannot cost more than a small percentage 
of the construction cost, and the benefits are 
incalculable. 
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REPORT AND CONTRACT 

DRAWINGS 

1 iu- u'pott sJioulcl suniin.ui/i tiu mioi in.iiioii 
as clcarh as [jossibh I Ik jjosiIkkis ut all box'- 
hol<s slionkl he sliowii on tlic plan and (loss sk- 
lioiis and all saniplt s slioiild Im tnaikcd in tlim 
roncil positions It is not suHi(ic-nl to show a 
slid r ol 1)01 ( liolcs, as IS done in loiiiidation woik, 
but soil piofili's should be diawii up, as aln-acK 
descnbid All soils should lie classified, .nid notes 
should indiiatt the pioposed tieatnii nl ol each soil 
aspaitolthi ( onti ai l aiianni mi ills Tin test data 
should be suirnnan/ed in some convenient loiiii 
and b< sujjpoited by numiiical test results ^see 
eg Table Xj J'he diawings should be litialized 
and woiked up into a suitable (oini lor inilusion 
in the conliait doc uinenls ^T•'n) G) Samples of 
i ei lain soils should bi made asailable to peisons 
tendeiing, and theualtei to the site stall lor 
i ec ogiiuion puipo'is 

Son SuRvi Y Dukini. Con IK Ml 

Furlhei data should be i ollec ted during the 
eonti.ict and the oiiginal sui\'e\ .uiiendeil as 
net essaiy 
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NEW DEVELOPMENTS IN SURVEYING INSTRUMENTS 

(These notes have been compiled jointly by COOKE. TROUGHTON & SIMS, LTD., LONDON, S W.1, 
and E R WATTS & SON. LTD , LONDON, S E 5) 


The modern suiveying instrunirnt, whethei 
theodolite or level, bears little resemblance to its 
countcrpait of a hundred yeans ago (sec Fig. 1) 
While, on the whole, progress has been faiily 
steady, it is a single recent development, applicable 
to both, which is largely responsible for the decided 
improvement in then efficiency, simplicity of 
operation and compactness of design; a big step 
has been taken with the use of glass for the divided 
circle and the inclusion of an optical system for 
reading the circle divisions 

As a material on which to graduate, glass has 
proved itself infinitely superioi to metal, for it can 
be engraved more accurately and with finer 
graduations The brilliantly illuminated field of 


view, only possible with a tiansparent circle, and 
the very high magnification to which the sharply 
contrasted graduations can be subjected, permit 
very accurate leadings to be taken without strain 
on the observer The protection afforded bv the 
total enclosure of all working parts is an added 
advantage; moreover ciicles of glass can be made 
so much smaller than those of metal that their use 
has effected a consideiable i eduction in the size 
and weight of instruments 

Optical Systems 

Various types of ojitical systems have been 
developed i'hese range from the simple prism and 
eyepiece foi the horizontal circle on the surveyot’s 



Fig. 1, — Surveyor’s Levels or 1846 and 1946 
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SPIRIT LEVEL READING 
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level to the moie claboiate arratigement of 
prisms and lenses requited on the most precise 
theodolite In the latter case, a separate optical 
system for each circle provides the observer with 
the mean of two simultaneous readings at dia- 
metrically opposite points 

Although details of design in this two-side read- 
ing system, and the actual Tnethods of engraving 
the circles differ with each manufacturer, the prin- 
ciple IS the same. The optical system images the 
graduations on one point on the circle and this 
image IS superimposed on the graduations at the 
diametrically opposite point, so that both sets of 
graduations are observed in highly magnified form 
in the eyepiece, and c an be set for coincidence by 
moving the image of the first set in relation to the 
second The displacement of the image is brought 


.ibout liy rocking a block of [ilnin 
glass in ihe path of light 'l ire tilting 
of the glass is coiiti oiled by a niicio- 
rnelcr head and tlie aiiioiinl by 
vtliich the image has bei'n displaced 
IS ineasnr<‘d iii niinutcs and si i onds 
on the miciornelii scale, sliown as 
a sepaiate illnininaled scale in lire 
iiflcl of vjcn 

Some of the optii al iheodolitcs m- 
coi|)o!ate an optic.il pluniiin t in 
the bods, a small lelest opi witli 
sc I eve -loc using es'i'piei e in consini- 
ent observing (losilion, sighting 
dovMiwaids thiough a hole in the 
vi'ilical axis I'hi use of this plum- 
met )oi aeiiiiale (entcimg uill Ijc 
ajipiei'i.itcd, espiciallv in a wind 

I’uisM Systi m I'Oit RsVding 

Anothei, but i.ither less leceiit, 
dcvc'loptiient is the introduction ol a 
pi ism system for reading the alidade 
level In the coincidence method 
ff’ig 21, whertbs ihetwoendsof ihi 
ail bubble are imaged togethei In 
pijsms and viewed in an ejepitce 
riif exact hon7onlal setting is 
If gisteied when the two images coin- 
cide, then as the level is tilted they 
move in opposite directions The 
sensitivity of setting achieved b^ this 
method, which shows twice the 
actual movement ol the bubble, 
IS much greater than can be oii- 
tamed by dirct t observation 

The advantages of the new 
optical instruments are undeniable 
Not only are thej capable of a degree ol pre- 
cision higher than that of vernier models, but 
reading to fine Imnls is accomplished with le^ss 
eyestiam, theieby lessening fatigue on lengthy 
surveys To-da)’, British manufacturers are 
producing the finest instruments in the world 
and one or two typical products are illustrated in 
these notes. 

Theodolites 

A suitable theodolite for general survey practice 
up to and including secondary triangulations is 
one illustrated m Fig. 3, mcorpoiating the two- 
side circle reading system, reading direct to one 
second on both circles In the field of view of the 
reading microscope are two illuminated windows 
showing the circle scale and the micrometer or 
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finr-rcading sfalc, and a sinallrr window m wliirli 
die jjraduations liom lintli sides ol the (iicle are 
SCI loi coincidence by turning ilie initiunuier 
milled head In the held of view illustrated, the 
graduation lines are shown in coincidence, 
ecjuidistant on either side of the centre leference 
mark; the value shown against the index on the 
line-reading scale is then added to the reading on 
the main scale Telescope and ciicle leading eye- 
pieces, and the prism leader foi the alidade level, 
aie ai ranged to allow all obsei vations to be taken 
Irom one position 

If tiaveising is to be accomplished to the degiee 
of accuiacy achieved i)) the theodolite itsell, 
ec|uipinent designed for the thiee-tripod svstem of 
sutveying should be used (see Fig 4) Thiee 
tiijiods arc equipped with centering movement on 
the head and a small circulat level for jirclimmary 
setting up 'I'hcre is a further centering movement 
above* tile focjtsctcws on the interchangeable 
levelling bases These have <i laigc-diaineter 
scicket with three-point location for the instrument 
controlled by a single clamp sciew, so that inter- 
changing theodolite with index and measuring 


heads, targets or optical pluniinng unit is a simple 
operation which can be canied out without dis- 
turbing the base after it is levelled 

The small theodolite lor general purpose sur- 
veying, w’here leading to veiy fine limits is unneces- 
sary, IS an exceptionally compact and easily handled 
instrument On one model of this type illustrated 
111 Fig 5, sc*patdte optic-al systems ibi reading the 
horizontal and vertical circles are In ought to- 
gether in d single screw'-focusmg eyepiece and 
the reading is extremely simple The nearest 20- 
minutc division on the main scale is bi ought 
exactly betw'een a pair of fine index lines by rota- 
tion cT the micrometer head, and the residual 
minutes and seconds read oft’ on the micrometer 
scale Reading is direct to 20 seconds with easy 
estimalion to 5 seconds 

The new Surveyor's Level is also ecjuipped with 
glass circle and optical system, reading directly 
to 10 minutes and estimating to 2 minutes 
Circles arc sub-divided to 10 minute divisions or, 
alternatively, sub-divided to degrees and read 
against a graticule micrometer having 10 minute 
divisions. A prism system is provided foi reading 



o 


Ftg. 4 — The “Traverse Outfit” 
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Fin 5 — Thi- Wati's “MicKopric” TuFcmoLiiL No 0 
(Inset) Horizontal reading de? ) 12 min 30 secs 

the mam spiiit level and final levellinc; is made by a 
single fine-setting screw As with theodolites, a 
small circular level is fitted foi preliminary 
levelling. 

Considerable work has been done in recent years 
towards the perfection of the lens system m the 
telescope Much finer results are being obtained 
with new, short telescopes with larger aperture, and, 
at the same time, their reduced overall length 
permits the use of shorter standards. As a result. 



Fi(, r> --t'ooKi 's I.i VI I s 'too 

the total w( iglil is i ('dined to a niuniiiuin con- 
sistent will) slabilitv, and a good piopoition ol that 
IS conccntiated in base and centie where it is 
most I eq Hired 

Among mail) impi ovements on tin mechanical 
side, newly-designed base plates ensuie an ecjual 
disti ibution ol pressme and eliimnate “shake”, 
while shoi t, sthidy lootscrew's are completely 
enclosed against dust and have easy adjustment 
foi weat 


SPECIALISTS IN SOIL INVESTIGATION 


CLYDE DRILLING & PROSPECTING EQUIPMENT CO, 
LTD., LONDON, S W 1 

Maklks of foundation and sub-soil investij^ation equipment, 
contractors for drilling and boring (>pcrationj> (See advertise- 
ment, page 53.) 

PRE-PILING SURVEYS, LTD. WESTMINSTER, SW1 

Specialists in ground testing by up-to-date engineering 
methods (Sec advertisement, page 55 ) 


SOIL MECHANICS. LTD. LONDON. SW1 
liiis firm piovides a complete am! specialized service on 
foundation and earthwork pioblerns Un engineers Siu 
iii\eMigation. soil tests, and analyses of engineering work are 
earned out unclei expeit supervision Difficult underpinning 
work IS executed and the most siiitalile geotechnical processes 
are employed loi anv parlKular problem. (See adv^ertise- 
inerit, page 54 j 


Whilst every care has been taken in compiling thu tnfortnation, the omission of any name must mt be held ns imfdymg any 

deficiencies tn the products of any company concerned 

For full addresses, see Manufacturers' Directory 
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ai^£ciik 

CALLENDER-HAMILTON 

UNIT CONSTRUCTION BRIDGE 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 

NORFOLK HOUSE. NORFOLK STREET, LONDON W.C.2 
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& SON Ltd. 


WATTS 

CAMBERWELL * LONDON-S-E-S 
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CLYDE DRILLING 

AND PROSPECTING EQUIPT. Co. Ltd. 


MAKERS OF: 

DRILLING MACHINERY 
AND EQUIPMENT 

DRILLING TOOLS 

FOUNDATION AND SUBSOIL 
INVESTIGATION EQUIPMENT 
TO ORDER 

MOBILE ROTARY DRILL RIGS 


CONTRACTORS FOR: 

DRILLING FOR WATER 
SUPPLIES AND OTHER 
PURPOSES 

PUMPING EQUIPMENT 
SUPPLIED AND INSTALLED 

BOREHOLE INVESTIGATIONS 
AND INCREASE OF WATER 
SUPPLIES BY OUR 

“GEL-CHEM" PROCESS 


Works 

STERLING WORKS 
DAGENHAM 
ESSEX 



CLYDE MKI MOBILE ROTARY DRILL RIG 

as supplied to the Colonies 


D’ 
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Site Investigations and 
Laboratory and Field 
Tests on Soils 



PRELIMINARY SOIL SURVEYS. 

SOIL BORINGS AND CORE BORINGS IN ROCK. 
UNDISTURBED SOIL SAMPLING. 

FULLY EQUIPPED SOIL TESTING LABORATORY. 
ANALYSIS OF PROBLEMS IN SOIL MECHANICS. 


SOIL MECHANICS LIMITED 

123, VICTORIA STREET 
LONDON, S.W.l 


Telephone. Victoria 7718 


GROUND TESTING 


By the 

PRE-PILING METHOD 

FULFILS EVERY REQUIREMENT 


BECAUSE : 

1. ITGIVES AN ABSOLUTELY CONTINUOUS RECORD 
OF THE VARIATIONS IN THE CHARACTER AND 
BEARING VALUE OF THE GROUND, AVOIDING 
ALL RISK OF MISSING POCKETS AND CAVITIES. 

2. BEING A DIRECT AND POSITIVE METHOD, THE 
RESULTS REPRESENT THE BEHAVIOUR OF THE 
MATERIAL “IN SITU”. 

3. IT IS DEVISED BY ENGINEERS FOR ENGINEERS, 
AND OUR REPORTS ARE IN THE LANGUAGE OF 
ENGINEERS. 


PRE-PILING SURVEYS 

LIMITED 

4. QUEEN ANNE’S GATE 
WESTMINSTER, S.W.I 


ASSOCIATED WITH 
DUKE & OCKENDEN, LTD. 



TRAINING FOR TOMORROW 



A Free Guide 


AS an experienced budding man, you will appreciate 
what a difference a few letters after your name will 
make to youi earning capacity in the vast post-war 
reconstiuction period. 

IT is a simple matter to piepare in your spare time 
for a recognized I'echnical Qualification. The first 
step is to send for a copy of our 1 12-page guide which 
gives particulars of A.M.i.C.E., R.I.B.A., A.M.Inst. 
M. & Cy.E., F.S.I., F.A.I., A.M.I.Struct.E., M.R.San. 
I., B.Sc., L.I.O.B., and similar e.xarninations. 

Om L.I.O.B. Course [Institute of Builders) is probably the 
most popular course in the Building profession. 

I THE handbook also gives details of modern Home- 

ji 

study Courses in Surveying and Levelling, Sanitary 
I Engineering, Structural Design, Road Engineering, 
^ Hydraulics, Municipal Engineering, Building Con- 
struction and Drawing, Specifications, Costing, 
Heating and Ventilating, Valuations, Reinforced 
Concrete, Clerk of Works duties, etc., etc. 

WE DEFINITELY GUARANTEE 


NO PASS 


NO FEE 


The time to prepare is NOW so that you will be “Technically Qualified” in time 
to accept the best opportunities when they occur. Delay may be costly. Send for 
your copy of this informative guide immediately — FREE of cost or obligation. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

679 SHAKESPEARE HOUSE, 17/19 STRATFORD PLACE, LONDON, W.1 
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Section Two 


SOIL 


I'RlNniPLls OF Soil, 
Soil STA.iiii,i/Ai ion 
S i'K lAi ISIS IN Soil 


STABILIZATION 




Stabilization 
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PRINCIPLES OF SOIL STABILIZATION 

By W P ROBINSON. C B E . B Sc , M Inst C E 


DfFiNiTiuNS of tfchmral It-rms used in ihis l>i<inch 
of Highwa)’ Enginoeriiig aio 

Soil - A iiiixturr of particles varying in m 70 
derived from die iiatuial disiiilegiation o( 
lock, whirli ma\ range fioni gi.ivel to fine tlav 
Siabiliziilton —The tieatineiit and eompatlion of 
a soil 111 sueli a manner that it nill lemain m its 
initial compacted state nitlioul change in shape 
or volume when subjerted to sti esses and to the 
aetioii ol the weather and suli-soil walei 
(,'o/ifswn — Tile piopeitv fil resisting the pulling 
apai I of the particles 

Denstly ~ The dry densitv ol a soil is the weight of 
solid mmeial nialter pei cuIir loot of material 
It IS detcimined liom the bulk densuv ol itie 
soil bv dediKling the weight of moisture ])ieseitt 
Gradation — The percentage of pat titles ol valuing 
sires pi (-sent in the sod 

Liquid Limit —The moisture content at which the 
soil will just begin to flow vsheti €i stand. iid 
speximen is lightly jatred m a specihed mannet 
It indicates the rnmimtim moisture content 
which will bting the soil to the liquid st.ite 
Flastic Limit — 'I'he moisture content at which the 
soil crumbles when rolled into threads ^ in iii 
diameter 

Moisture Content — '1 he petcentage b^ weight of 
the amount of w'ater piesent in a grivcti volume 
of soil, stated as a percentage of either the dry 
oi wet material 

Optimum Moisture Content -Yhe rnoistuie content 
at which the specified amount of compaction in 
a standard test will produce the maximum dry 
density 

Mechanical Analysis — The determination of the 
grain size distribution of the particles 

NATURE AND PROPERTIES OF 
SOIL 

The nature of a soil is mainly determined by its 
mechanical analysis. Coarse particles have little- 
cohesion and their stability depends on internal 
friction between the particles, which fnction 
becomes smaller as the p.articles become finer 
Cohesion increases with fineness and decreases 
with inci easing moisture content 

The finest particles are usually clay particles. 


Soil contains (a) an, {b) water, (f) oiganic 
mattci and (d) rnmcial paiticlcs The amount ol 
air pit-sent is not impoitant lor load construction 
woik; the amount ol veater present is vciy 
imptiitaiil .IS It affects bulk density, plasticity, 
1 esistante to deformation, comp.vction and c i ushmg 
stiength I he pieseiicc of org.inic matter may- be 
111)111 lotis to tonsil iiction woik bv loss aflec ting 
density and liy cheinu al at lion on the binder 
used lot sl.ibili/ing the rmnci.il ji.n tides The 
rniiiei al p.n tit les possess \-ai y mg iiropet ties acroi d- 
ing to the ii.itme ol the rot k (itim which thev ii.ivc 
been Itirnicd f'fii stabilization .m impoil.int 
Iuo|K‘rty IS gradation, whuh is di-tei mined by- 
ineduuutal .uialvsis oi gi.un si/e clistribution ol 
the particles Soils may be cl.issihed attoidmg to 
gr.im size into the groujrs given m 'fable I 


Iabii- 1 


I'raclioii 

J^articU size m mm 


International 

.S' liuriao 


Svstt m 

oi Suits system 

Grav( 1 

^ > i) 

2 0 

Cz<>a^^e sand 

2 0 ►02 

2 0 — 0 2') 

Fine saml 

0 2 - 0 02 

0 25 - 0 05 

^lU 

0 02 0 002 

0 05 — 0 005 

(tlav 

< 0 002 

• 0 005 

Caollulds 


- : 0 001 


In general terms the heavier the soil the finer is 
the gram size The hcjiiid and plastic limits are 
some indication of the type to which a cohesive 
soil belongs The plasticity increases with an 
increase m clay content The compacted density 
of a soil al optimum moisture content is related to 
Its nature and the classification given m Table 11 
has been suggested by K B. Woods. 


'lABrb II 


Utility 

Maximum Dry density by Proctor 
te\t in lb. per cu ft 

Very poor 

70 - 100 

Poor 

100 - no 

Fair 

110 - 120 

Good 

120 - 130 

Excellent 

> 130 
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T'hc naturr and piopeinrs of soil have an 
important beaiitif; on the rfhcienr) of load con- 
stiuction and inainicnanre and on the dcsif^n of 
road pavements As the heannfr lesisiame undti 
load and deformation ol the soil In loading and 
weather may vary, it is recot!;niyed that the load 
pavement, its foundation and the soil beneath, 
should be designed as a single sliiutnral unit In 
road construction practice, the uunibei of Luc is 
and the thickness of eac h la^ei to be siipeiiin[)osecl 
on the soil should depend on the i harac Ici isties ol 
the soil ,is much as on tlie kind and \oluriic* ol 
iralhc f’oitland c ( ment conciete mas ic*sisl .i 
(lushing stress of 10, ()()() lb scj III while the 
underl)ing c las mas lesisl a slieaiing stiess ol 
('Ills 20 lb sc| 111 , It is then Idle necessars to 
provide ;i sulhcient thickness ol conciete oi to 
itiscil .in Intel mediate lasei ol weaker riiateiial in 
oiclc-i to spii.id the load on to the soil so that the 
b( ariiig stiess m llie soil does not exceed that 
which It IS capable of suppoitmg 

In the- construction ol new lo.ids mvoKiiig the 
(xcavalion ol cuttings and Iriirn.Uion of einb.'uik- 
ments, the nature and piopeitics ol the soil h.ive 
an inipoil.int be.inng on the clestgn and methods 
ol c onsli uetion, not oiils witli legaid to the di sign 
ol the load [lavemc rit but also to the Stalnlit) ol the 
emb.mkinents and the slopes ol tin cuttings In 
the maintenance ol existing toads, the action ol 
water and Irost on the suppoitnig soil often c .luses 
mote damage to thesuilacc p.ising than thetiaflic, 
which damage c'ould base bciii pic vented b) 
stabih/alion ol the soil Road siulac mgs aie fie- 
cjucnlly taken u|i bs publn ulihiv companies to 
1 . 0 ) and repan iindeigiound c .ibles, m.iins, pipe's, 
etc as a icsnlt of which the soil undet the paving 
IS distill bed and its jrioperlies deti inientally 
changed It will then-fore he .ippieci.ited that .i 
knowledge of the nature .md properties ol soil and 
ol methods ol stabili/atioii is necessaty for the 
eflieieiit design of eailhwoiks, load p.ivemc-nts, 
lo.id drainage, road c onsti uction, rnainu-nante 
and icjran 

USES 

Stabilized soil may be adopted lor the following 
purposes. 

1. Fur filling in pipe trenches under toad pavements 
with the obiect of preventing settlement in 
the filling mtiteiial and .ivoiding the con- 
sequent damage to the pavement Where 
the soil excavated m a trench is suitable in 
nature and giading, it m.iy be mixed in a 
mechanical mixer with an appiopnate 


Cju.inlUy of bindei, the tieiuli rc-fillcd and if 
the soil IS thoioughly c'oin]5ac led to maxi- 
mum deiisitv, no settlement will take place 
'I'he extr.i cost ol mixing the soil with a 
limdei IS pistihecf h\ the saving m cost of 
making good damage c auseef h) siltleinenl 
to the loatf pavement 

2 Par jdhug in behind itlaunng wall\, ovet aiches 
and culve'ts and in <<infiiied spans u'htie it ts mil 
prartuablc to eniptov toilets foi lotnpactwn fn 
the case of lemforred conciete lelairiuig 
w.ills with roimteiforts it is .ilmost impossible 
to leix upon obtaining niaximuin density in 
the filling m.aten.il unless surli rn. iteii.il js 
me c haiiK .ill) compacted at its optimum 
moisture content to inaximuin deiisitv 

'1 As a sub-basi of afipiopriali thukness undei mad 
sin fat mgs fuotivays and (vdr /racks, flnms 
to hutldnigs, scknol playgrounds, ecu pinks, 
jarnivatds and anudionie nnnvavs lii those 
disluc ts wluie lock suitable lot load steme 
is not av.iila ble- or its c ost is exc c ssive, the use 
of st.ibili/ed soil ofl'ers an c-flu lent .incl 
c c oiiornie.il substitute' li) the use of local 
soils, such as sand, c l.u sand, and inixtuies 
oi gi av ( I, sand ,md c l.iv 

I’oi soini vc-.iis till jiiacticc lias been 
adopted 111 Sum-) ol Living .i sub-base ui 
stalnh/ecl soil, (usuall) 4 in thukiuss oi 
s.mdv c Li) j. on whii li to l.iv the sniiai ing ol 
cement coniicte oi bituminous niac.id.un 
By so doing the thickness .md cost ol ihe 
sinfacuigs h.ive been leducid, the uiidei- 
lying soil has been watci-piooled and the 
cost of inanilenance has been innunu/ed Foi 
the paving ol pLi) giounds, cat ]j.uks, foot- 
ways and e)ck- tiacks and the cainagc-- 
wa)s of light tr.iflic roads a la\ei horn 3 m 
to 4 in thick ol st.ibih/ed sciil on a well- 
drained lormalion will olten be adeejuate to 
meet .ill requirements i'he suilacc ol the 
sl.ibilizc'd soil should be protected fiorn 
damage b) abiasiori by the .ipplicalion of a 
thin surlacing or diessing of tai , bitumen, 
tai macadam or conciete 

4 .-Is a suifaang for low-cost toads subject to light 
lialpc During the wai, ihe tejrair oi ii‘- 
coasli uction was undei taken of several 
occupation rcrads which had been d.un.igcd 
by vchiculai ti.tlfic bee .iiisc of insufficient 
strength and stability of the clay sub-soil, 
which was softened by infiltr.ition of vvatei 
nccessit.itmg frequent addition of stone for 
rcp.unng the wheel ruts 'I'lie laying of a 
snilatmg Irom 4 in to 6 in thick of stabilized 
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sandy (lay, using Portland cement as a 
binder waterpioofcd the sub-soil and in- 
creased the load bearing power of the 
clay. 'I'he sin lace was dressed seith hot 
tar and .1 in gtavel tolled in bv tandem 
roller 

5 In the formation of embankments and filling m of 
pits Idle usual proceduie hitheito has been 
to tip the filling material m thin layers each 
compacted by rolling and making some 
allowance for the >mticipated settlement 
which would occui il the filling should not be 
compacted to maxirmirii density or be 
affet ted b) the weather dining coiistr uction 
d he emplovnient of .stabih/ation by 
mechanical means dui mg the placing of the 
layers and the pl.icing of a waterproof 
surlate la^er will ensure that no settlement 
will o(cui, thus speeding up the work of 
laying the luiinmg snifa<e and avoiding 
suhseciuent damage theieto d he use of a 
stabilized sub-base on embankments as a 
foundation loi the final surf.iting provides 
a convenient track on which to iranspoit the 
mateiials to be used in the final surfacing 
and avoids much damage caused to the 
lormation bv such transport 

CARRIACaWAY WITH Slin-HASt tVF STABILIZED Soil 

A new road with one carriageway 30 ft wide 
and one footw'ay h ft wide has been constructed in 
Suriey, m which the carriageway was provided 
with a Portland cement conctete surfacing 3 in 
thick laid on a stabilized .soil sub-base 8 in thick, 
and the footway w'as foinied with a surfacing of 
stabilized soil 3 in. thick surface-dressed with tai 
and chippings The carriageway sutfaciiig con- 
sisted of 5 2 1 1 (by weight) uniemfoiced ;ind 
vibrated conciete laid iinrnediately after com- 
paction of the soil sub-base, which contained 6 pei 
cent by yveight of Portland cement as a binder 
Although this road has been subject to continuous 
heav) loiiy tiaffic horn an adjacent sand-pit and 
a mihtaiy depot, its condition after three years’ 
use IS satisfactory 

About 9000 sej )ds of yard were paved with a 
4 m. thick layer of stabilized soil surfaced with an 
8 in. layer of 4 2 1 (by yveight) gravel concrete 
unreinforced, for use by the heaviest type of 
military trackless vehicles The soil for stabiliza- 
tion was a mixture of stone, clay and sand and was 
mixed with b per cent by weight of Portland cement 
in vertical drum batch-type concrete mixers, the 
mixture heing compacted by a concrete vibrating 
machine Waterproof paper was then laid on the 


soil sub-base to receive the concictc which was also 
compacted by the same machine. Plain butt 
joints at 90 ft intervals filled with a 4 in jointing 
material were provided to allow for expansion and 
contraction After two years’ use no damage has 
been done to the surface and no ciackmg has 
occurred in the concrete 

MATERIALS AND METHODS 

Some soils may be suitable foi stabilization by 
mechanical compaction wTthoiit the addition of 
.inv binder Gravels containing .1 suitable pro- 
portion of sand and clay or having the laticr added 
theieto may be used jiiovided the nccessaiy' 
control IS exercised oyei the giadmg and the 
moisture content, and compaction to maximum 
density is effec ted This method was ptirtly' 

adopted by the An \Imistry when c onstiue ting 
the concrete riinw.iys at the new London Aiipoit 
C'.ompaction was effected by the passage of 
tracloi-rlrawn sheepsfoot lolleis and large diarneti r 
rubbei-tyied wheels suitably loaded 

The highway eiigincx i will be called upon to 
deteiinine whethet a paiticulai soil may be suitable 
for stabilization In oidei to do this, soil suiycys 
and laboratoi y tests at e iiec essary (.See jiage 65 ) 

Methods of stabilization include 

Meoiiank.ai ClOMPyCTION 

T'his method is ado]>ted when the soil has 
natural stability 01 in cases where stability may be 
obtained by drainage .md mixing with suitable 
piopoitions of othei soils but where the addition of 
any stabilizing agent sue h as cement, tai or 
Iritumen is not lecjuired 

Addiiion of a Si ABiLizi.NC. Acuni 

I'lie .stabilizing agent, may be a licpud 01 .1 
powder, including bitumen, tai, emulsions of both, 
load oil dS S O ), calcium chJoiide, sodium 
chloride, Portland cement, resin and sodium 
losin.ite 

METHODS OF CONSTRUCTION 

The process of stabilizing the soil may be 
divided into three mam headings {a) mixing, (b) 
spreading and levelling and (c) compaction and 
finishing 

Mixing 

This method may be sub-dividcd under three- 
headings: (i) by means of stationary plant, (ii) 
by travelling plant and (lii) by mix-in-place. 
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Tlif Mali<)iia(\ plant method is pieleiabic foi 
liighvvay work in Citeat Biitam, lietaiisf it is 
easily and eoiivenicntly adapted lot toinpaiativcK 
small aieas and is likely to pioduee llit most 
iinifoiin lesuUs with i1k iiiinunnin of inteifeieiuc 
bv the vaiy'ing climatic conditions Aithoug;h it 
involves the transport of the- soil and its staliili/ing 
agent to the mixing plant .itid t!ie itanspoii ol the 
mixed materials to the site ol the c onsti ui tioii 
work, lull contiol can be exeitised ovii tile 
grading of the soil, the moistiiie eonient, tlu 
propoitioti by weight ol bindei and soil, and tlie 
efficiency ol the mix, with the minimum ol 
supei vision. Stationary mixers of three types mav 
be used, i e the vertical non-tilting ditim type 
ol portable concrete mixer, the double-paddle 
type of tarmac mixer, and the hoii/ontal pan- 
type of mortar mixer 'I'he mixer is usually erected 
in the pit or on the site wheie suitable soil is 
lound, the soil being excavated mechanically and 
dumped direct into the weighing hopper adjacent 
to the mixer. (See Fig 1 .) The mixed soil is 
discharged direct from the imxei into motoi 
lorries fitted with lipping bodies, for transpoit to 
the site of the construction work 

The method of mixing in travelling plant has 


b< ( 11 extensively iisi d in llit L' S A 'I’lit lia\elhng 
plant 111 Its essential lealuies is siinilai to the 
< ontinuous niixing statioiiiii V plant liiit is])iope]led 
unde I Its ov\ n powei A typical example is the 
Bai bei-tlieciie machine, which h,is been used in 
(.heal Biitaiii duiing the wai It consists ol a 
mobile bucket elevatoi vchich picks up the soil 
bom .1 pievioush loimed ccmdiocc and deposits it 
into a imxei hoppei I'lic niixei is ol the dotiblc-- 
paddle type opeiatmg conlinuouslv, the soil and 
bmdei being measuied by volume The machine 
dischaigc's the mixed soil onto the loiination m 
the loini ol a windiow iiady lor spieading by 
means ol blade giadeis Mixing by liavellirig 
plant IS pieleiable to rnix-m-plaee because should 
bad weathei interfere wath the woik, the mixing 
can be stopped, wheieas in the mix-m-plac e 
method large areas ol mixed material are exposed 
to changes in the weathei aitei being spiearl and 
until compaction has been completed 

The third method, “mix-in-placc”, oliviates the 
need loi excavating, transporting and w'lndi owing 
The soil on the site is mixed by first ploughing the 
giound to the recjuired depth, using a three- oi 
lout -furrow plough drawn by tractoi , the plough- 
ing IS followed by harrowing and cultivating until 
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the soil has been pulverized to a fine tilth. 'J’he soil 
IS then ready to receive the hindintr a,i>ent If 
I’ortland cement is the binder the usual practice is 
to place bags of cement over the prepared soil 
at p rede tei mined intervals so that the tetnenl in 
each bag covets when spread a specified aic-a 
at a uiiifoirn rate Mechanical spieaditig ol the 
cement is to be ptelerred where large aieas are 
being coveied I fa liquid stabilizing agent is being 
used, It may be spread by means of self-piopelled 
tank wagons delivc'rmg the licpiid through a 
spr.iy pipe oi sei les of jets iindei pressure 

SPREADING AND LEVELLING 

When the soil has been mixed m a st<itionaiy 
plant and tiansported by motor loiiy, it is usually 
tipped CJiito the formation and spread bv a blade - 
grader or, where the area is extensive, tipped into 
a box-spreader. For comparatively small ,ireas the 
mixed material may be spread manually or by a 
suitablv-sized biill-do/ei or anglc-do/er, pegs or 
screeds having been previously set as a guide to 
the finished levels required The use ol bo.x- 
spreaders will expedite the rate of spread and give 
a more uniform result than is possible by tnamial 
spreading 

When the rnateiial has Ik eri mixed in a Itavelling 
mixer on the site of the work, the windrow ol' 
mixed material formed by the mixer is spread out 
over a predetermined width, using a blade-giadei 
working firstly fiom one side ol the windrow Aitei 
spreading with the blade-gradet further cultivation 
with a cultivator and levelling w'lth the grader may 
be required to ensure umloimity in the layer 
thickness, which is important to ensure unilorm 
compaction and density 

With the mix-in-place method, no spreading of 



Fit. 2 — -Pncumatic Punner 


the soil is req lined but water may have to be 
.idded to obtain the correct moisture content, this 
usually being efTectecI by tank wagons fitted with 
spray pipes and hauled by tractors 'J’he binder is 
spread as stated m the last paiagiayrh Fuithei 
mixing .ifter the addition of the bindei is ( allied out 
by me<itis ol cultivaiots, disc hairows, and (ham 
h.inows in order to ensure distribution of the 
bindei and to break up any lumps that may have 
loimc'd Final levelling prior to stai ting conqi.u- 
tioii would beell'ectecl by blade-graders 

COMPACTION AND FINISHING 

Whalevci ty pe ol mixing, spreading .ind lev'clling 
IS employed, the conqiaction iiiust be thoiougli 
and complete to ensure success 'J he type ol 
machine reepnred lor compaction will depend on 
the area ol the woik For extensiv'e areas, sheejis- 
loot .ind 1 iibbei -tyred rolleis drawn by tiactois, 
prehrablv tyred with riibliei, are used, final 
tolling being by (i to R ton tandem tollers 'Fhe 
shcepsfoot and t iibbc r-ty i eel rolleis cornpacl the 
mixture but the sinlaee will re(|uht legi.idmg oi 
levelling helot e final rolling with the tandem 
toilet For telalively small areas, it has been 
(onnd that pneumalic punnets of the typi 
ilhistialed m Fig 2 ate cpiile effective lot ( ompar- 
lion 

Tire screeds shown in the illustration ate 'J in 
thn k, the mixed soil being spieacl to a loose 
thickness of 5 to fi ni for compaction to a Imished 
thickness ol 3 in 

The rate at which compaction is effec led is 
.iboiit 1 loot lineal loi a width ol 10 it , i e 10 
sq It pet minute, or (ib scy yds per bout The 
mac Inne illustiated iii Fig. 4 has thice ynieu- 
malK rammeis spring-mounted on a h.iine fitted 



Fro. 3. — 1 IN. CoNCRhrr Floor with 5 in SrABiLiirai 
Son ,Sijb-Basi 
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1 1(. f .Soil ( MU'IIINI 


( IliiiiiiH mill II lult l.lrl 1 


uitli a lollfi, liancllos and aii-lios<' ,uid was iii.u]( 
(Specially foi soil companion 'J'lii' us< of these 
pneumatic puimcis tends to leave an unevc n stiif.u c 
to the rompacted soil, c oiisecinc ml> il <i li u( iidinit 
siiifacc IS rcquiied some means of iinem(> must he 
adopted Use may he made ol a steel -rut lint!; blade 
winch IS vvoiked hy tveo men, the hladc being 
guided by the seieeds and ccoiked with a liansverse 
as well as a longitudinal mcstion, ihus tutting oil’ the 
suiplus rnalei lal which is lemoved and lespiead 
Alternatively the lough stiilace may he lakcd o\ei 
and lelevelled pnot to i oiling with a tandem 
t ollei 

k’lg 5 illustiates a new load *^1 It wide, con- 
structed of a 6-in thick layei of cement stabilized 
soil compacted with a single pneumatic punnei 
and surface-dressed with tai and giavel ehippings 
I'lg b shows a yaid lot tattle, paved with cemeni- 
stabili/.ed soil 3 m thick, the surfac e having been 
tilled and sealed with bitumen emulsion 

CtlEC'KING LeVLI.S 

During the process of spreading, comparting 
and finishing, lieciuent tests should be made to 
check the levels, the moistute content, the late of 


clisti iliution oi the lunch i and llii thnsily ol the 
compacted nnstuie When cement has hteu used 
as the hindc i , the fnnshed sni lacc should be* c oveied 
with wateipiool p.ipet, tai patihns or othei suitable 
inatciial which will retain the moislinc m the- 
soil loi at least seven clays A seal coat should 
be apphe-d to the fimshtd siuhice to pi event 
changes m iiioisluie conlcnt When cement 
h.is been usc-cl .is the bmdc i the seal coat 
obviates the- use ofothe-i curing material il .i|)plictl 
immediately altei c oinjiletion ol the fin.il irjllmg 

'I'he type oJ wealing suilace rtcjuiied will 
depend on the kind and densitv of tr.iffu It may 
vary liom a suilace dressing ol tai or hiltimen 
spi.iv ( oveied with stone c Inppings, to a lavei ol 
Uirni.K or c one i etc big 3 illustiates a llooi c on- 
stiutted with a I m thick concrete suilace lard on 
and united with ,i 5 in thick renient stahilized 
soil suh-hase 

In the application ol a hitimimous suilace 
sjuaying, the sinface ol the stahili/c-d layer should 
be swept to remove loose dust, and every possible 
means employed to ensure adhesion ol the tai oi 
biluineii, which should piefei.ihlv he- used .it the 
highest lernperatuie jiossiblc- without ui)iuy to it 
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It may not be necessrtiy to apph a tack-coat to 
cement stabilized soil bases when superunposnifr a 
surfacing of tarmacadam If the sub-base is 
srreeded to correct levels and tamliers and the 
spreading and compaction of the tarmacadam 
surfacing are unifoim in thickness and dc nsilv the 
riding surface should be of a high standard 

SURVEY AND TESTS* 

Before beginning to design any nen highuas a 
soil survey should be made along the proposed line 
ol route to determine the nature and depth ol the 
vaiious soils, whether any of them may he suitable 
foi stabilization, then Iciad-bcaiing cayiacity and 
drainage conditions Borings with a 4 in to 5 in 
soil aitgei should be taken at fiequent inter vals, 
the extracted soil being placed in aii-tight tins and 
sent to the laboratory lor exarniri.ition and iden- 
tihcaticin The chief tests to be made m the 
laboiatory are to asceitam grading, hc[uid limit, 
plastic limit, and moisture c oritent, toi the purpose 
of classification and to determine whether the soil, 
either alone oi m cciinbination with added mateiial 
and bindei, may be suitable lor filling, for supfiorl 
of the load to be imposed and loi use in the 
construction of sub-bases and surlacings 

Having determined by laboiMtors tc-sts (hat a 
particular soil is suitable tor stabilization with the 
addition foi example, ot a Portland cement binder, 
tests are rccjuired to deteirnine fa; the- piesence oi 
OTg.imc matter and salts which may be injurious 
to the cement, [hj the optimum rnoistuie content, 
(c) the optimum water cement I'atio, [d) (he pro- 
portion ot soil to hindei , and (rj the compressive 
resistance of tlie compacted mixture The presenee 
of organic mallei may be ascci tamed h\ loss of 
weight after ignition The ojiliinurn moistui'c 
content and maximum densitx arc asc ei tamed by 

* S(r also article on l^rcluniiidi \ Sur\f\s ami SiU Inxcsti- 
gation, page 26 


the Proctor apparatus The optimum watei- 
cement ratio is detei mined by making a series 
ol test cubes of difieient ratios and bi caking 
them under compression at a specified age, say 
seven days T'he proportion oi soil to hindei is 
determined by making a scries of test t ulrc-s of 
different [rroportions The c ornpr essive strengths 
ol tc-st culres made of sandy clay' with from 5 to 
h per cent cement binder have \ ant'd lioni 
200 Ih I'scj m to 1000 lb ;scj in at the age* erf 
seven days 

The standard compaction test apparatus consists 
of a cyhndiical metal mould 4 m diameter and 
41 111 high standing on a detachable metal base, 
a metal tamper 2 m diameter and weighing 
') 5 11) tailing m a guide lube through a lieight ol 
1 2 in The' soil is compacted in the mould in three 
ec)ual layers, each layer receiving twenty-five 
blows Having decided upon the moisture content 
and the proportion ol cement as hinder, the 
materials should be batched by w'eiglit of drv 
materials and mixed in a mechanical rmxei , 
fiecjuent tests being made to ascertain the moisture 
contmi in the soil by means of the jrycriometei 
test -j- During the process erf ccrinpac ting (tie soil, 
the degree of compaction should be frecjueritly 
chc'cked by measuring the depth oi penetration 
produced Irv one blow of the ,'r “r Hr lammer 
previously mentioned 

SlANUAkD MtinoDS Ol- TtSTlNCi 

Theie is an uigont need for the publieation ol 
Biitish Standaid mc'thods oi testing foi. (a) 
pieparatioii ol samples, {b) cletei mmation of 
moistuie (Oiitent, (r) licjuiti limit, id) plastic limit, 
(rj density, (J / paiUrle size distribution and [g) 
compaction The Biitish Slandaids Institution 
has .igreed to publish such standard specihc alioiis, 
which arc- in course of preparation 

t Set “G^ncial Survey of MaltMaK," page 17S 
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SOIL STABILIZATION WITH EMULSIFIED BITUMEN 

By A. E. LAWRENCE. B Sc., A R I C. 


The purpose of soil stabilization is to render a 
clay bearing soil capable of carrying a load undei 
adverse moisture conditions When dry, clay has 
a very high load-bearing capacity and compressive 
stiength In fact, it has been stated that the 
compressive strength of dry- clay is nineteen 
times as great as that of cement * Unfoitunatcly, 
clay loses its strength very rapidly as the moisture 
content increases and soon becomes a sticky m.ass 
with a low load-bearing capacity — hence the need 
for stabilization Fig 1 shows the compressive 
strength of a clay-bcaring soil at different moisture 
contents 

METHOD OF STABILIZATION 

It is convenient to divide soil stabilization into 
two categories 

1 Stabilization without waterproofing 

2 Stabilization with waterproofing. 

The first type has been definedf as “the 
piocess of giving natuial soils enough abrasive 
resistance and shear strength to .'icconimodatc 
traffic or loads under prevalent weathei condi- 
tions without detrimental deformation.” 

In this case, the re- 
quired stability is’ im- 
parted to the soil by re- 
grading, 1 e , by the addi- 
tion of such material as 
will enable the soil to 
conform to the following 
specification' 

Clay 

Silt . * . 

Fine Sand . 

Coarse Sand 

Such a soil may be 
mixed with up to an equal 
part of stone. Results ob- 
tained by this method of 
stabilization are much 

* Highway Research Board, 

U S.A Progress Report of Project 
Committee on Stabilized Soil Road 
Surfaces, 1935 

f Hogentogler, Engineering 
Properties of Soil, page 262 


improved by adding such chemicals as calcium 
chloride or salt to keep the soil at its optimum 
moisture content. It must be pointed out, however, 
that the lesults obtained aie not as positive or per- 
manent as those obtained by the addition of a 
waterproofing agent 

USE OF BITUMEN EMULSION 

The forms in which a waterproofing agent (oi, 
more correctly, an agent w'hich lenders the soil 
resistant to water ) may be added are many and 
various It is obvious, however, that a very con- 
venient foini is emulsified bitumen, in which water 
IS used as the carrier. Many thousands of square 
yards of stabilized soil have been constructed in 
this country using this piocess, with somewhat 
varying results The reason for the variability of 
the results obtained lies in the fact that in order to 
possess good water resistance and strength, it is 
essential foi a bitumen emulsion stabilized soil 
to dry to a moisture content of under 5 pei cent. 
Such a moisture content jiroved difficult to attain 
in some cases in this country, with the lesult that 
the stabilized soil never developed its maximum 
resistance to water and tended to solten under 

adverse weather condi- 
tions. In other cases, 
where adequate diymg 
had been obtained, the 
results were quite satis- 
factory. Fig 2 shows a 
portion of a school play- 
ground stabilized with 
bitumen emulsion in 
1939, which was surface 
dressed and has not been 
touched since. 

In view of the uncer- 
tainty of the soils attain- 
ing a moisture content of 
under 5 per cent in this 
country, investigations 
were carried out to sec 
how stabilized soil could 
be made to carry the load 
at higher moisture con- 
tents. As a result of 
these investigations, the 
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Fig. 1. — Compressive Strength of a ClaV-bearino Soil 
AT Different Moisture Contents 
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“Loniix” Emulsion/Cement process was evolved 
(B P. 557, 426) The addition of the cement en- 
abled the stabilized soil to carry the load and 
lesist water at moisture contents of 10 per cent 
and higher. By using a combination of “Lomix” 
emulsion and cement, a mixture is obtained which 
combines the rapidity of set of a soil/cement mix 
with the plasticity of a soil/“Lomix” emulsion 
mix, together with adequate resistance to im- 
mersion in water 


Grading 


In order to obtain the liest results, it is desirable 
for the soil to confoi rn to the following grading 
limits 


Passing 1 in 

Passing I in 

Passing 8 mcsli 

Passing 200 mesh 


00 - 100 % 
55 85% 
50^ 80g;, 
20- 40';„ 


At least 10 pei cent of (he [loriion passing the 
8 mesh sieve to be finei than 0 005 rnm 

It has been found thal a soil lalhng within the 
.ibove limits will in general be stabilized satisfac- 
torily with 5 -7 5 pel cent ol "Lornix’’ emulsion and 
5 per cent of cement It is necessary, howevei, to 
carry out laboratory tests to determine the coricct 
(juantity of stabilizei foi any |)ai ticulai soil 


Laboratory Tems 


It may be ol intcicst to indicate briefly the tests 
tamed out to deter mine w'hetlier a soil is suitable 
for stabilization by the “Lomix’7ceinerit process 
and, if so, the percentage of stabilizer to Ix. used 
It IS obvious that tlie most important is the 
Size Analysis Test For this purpose, the dried soil 
IS carefully sieved through the 1 in , ]• in , 8, 36 and 
200 mesh sieves. It is washed tin ough the 200 mesh 
sieve until the issuing water is clear I’ot the 
determination of the percentage passing 0 005 mm 
and 0 001 rnm, a method based on the late of 
settling ol deflocculated soil is used 

It IS advantageous to plot a grading graph, the 
percentage of each size being plotted on an arith- 
metic scale and the actual particle size on a 
logarithmic scale 

Identtficalion Tests are also earned out on the soil. 
The.se include the liquid limit, plastic limit and 
plasticity indexf, all of which are determined by 
standard methods. In addition, an estimate is 
made of the organic content of the soil, either by 
determining the loss on ignition or by any other 
recognized method. 


f See article on “Preliminary Surveys and Site Investiga- 
tion,” page 30. 


In order to determine whether any particular 
soil may be stabilized satisfactorily by the “I.omix”/ 
cement process, test cylinders (4 in. high, 2 in. dia- 
mctei) are prepared, containing varying amounts 
of stabilizers and subjected to compression and 
watci immersion tests One point to notice in 
connection with these tests is that the cylindeis 
get only 24 hours drying on the bench before 
being testc:d This means that the majority still 
contain at least 10 per cent water before being 
tested. Typical tests figures are 


Moisture com cut when 

tested 

Compression test 

Watei absorption (7 days 
immersion) . 

Compression test after watci 
absorption . 


10 5% 

230 lb. per sq in 
2 67 ', 

140 lb per sq. in. 



Fii. 2 ScHOOi Fcayc.kouni) Stabiiizii) wirii Bhumln 
Emulsion 


Consideration of these figures shows that an 
unsuppoited cylinder of soil stabilized by the 
“■Lomix’7cement process is capable of carrying 
a load of 9 tons per square foot after being com- 
pletely immersed m water for one week It has 
been found that prolonging the period of immersion 
to one month does not materially affect the 
sticngth obtained In fact, experience has shown 
that if the compression test is satisfactory after the 
sample has been immersed for 24 hours, than it will 
in general also be satisfactory after an indefinite 
period of immersion. 

METHODS OF CONSTRUCTION 

The method adopted for field work is governed 
to a very large extent by the size of the area in 
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Fig. 3 — Concrete Mining Process 
(Top) Adding emulsion to mix {Second puture) Tipping mixed 
soil from mixer (Third picture) Spreading soil by rake. 
(Bottom picture) Rolling with power roller 24 hours after laying. 


question For small aieas, say up to 2,000 sq yds , 
or lor footpaths, etc , a concrete mixer may be 
used. For larger areas, say up to 20,000 sq. yds., 
farm machinery is employed, whereas for very 
large areas some type of travelling load mixer is 
advisable 

UsiNO A CoNCRElI. MiXFR 

I'he site IS preji.iied to the desiied levels and 
falls and the lop 4 in. of the soil lemoved in leadi- 
ness foi mixing (The thitkiiess leinoved depends, 
ol coiiise, on the depth of stabili/ed mateiial 
lequiied 4 in has been quoted as being a typical 
thickness ) The base should then be consolidated 
by roiling 4'he excavated soil is pul in a conctcLe 
mixer and moistened with w'atci ifncccssaiy Hie 
emulsion is then added and mixing continued until 
the emulsion is well disficised through the soil 
More watei mav be added if nccessaiy to ensure a 
homogeneous mix, but this additional water must 
be kept to a minimum Finally, the cement is 
added and thoioughly mixed 

By keeping the amount of watei added to the 
minimum consistent with eflicicnt mixing, it is 
olten possible to lay the niixtuie nnnif diately in 
the same way as a cold caipetmg material, i e , bv 
means of rakes This is esjiecially so loi soils of 
low clay content For soils of high clay content, oi 
wheie it IS necessary to produce a “wet" mix, the 
rmxtuie mav be laid immediately in the same wa^ 
as concrete, oi stockpiled and spread with rakes the 
following day 

Wliichevei method of laying is adopted, prelimm- 
aiy lolling should be caiiicd out soon after laying, 
generally w ith a h.iiid i ollei up to 1 0 ewT in weight 
Aftei 24 hours it is normally possible to i oil with a 
50-cwt power roller, but precisely when this can 
be, done depends very largely on the vvcathei The 
impoitancc of adequate consolidation cannot be 
over emphasized if it is dcsiied to obtain a smooth, 
well-lionded surface. 

This lype ol construction is illustiated in Fig 3 
Using Farm Machinery 

'I'he following eejuipment is usually adequate; 

Tractor (Fordson or Caterpillar type) 

Blade Giader 

Ripper and spring tooth harrows 

Sheep’s foot tamping roller. 

Road roller (at least 50-cwt.). 

Spray tank. 

The site, as before, is first graded to correct 
levels and falls and loosened to a depth of 5 to 5 J in. 
with the ripper or harrows (assuming it is desired 
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to finish with a 4 in consolidated thickness of 
stabilized soil) Watei is then spiayed on, if 
necessaiy, until the soil reaches a consistcric\ 
approxiinatmsj; to the Plastic Limit. The emulsion, 
preferably previously diluted i\ith \catcr, is next 
spiayed on the soil from a pressuie tank dis- 
tributor and mixed by means of the haircms 
It IS necessary to make several applications (usually 
3 or 4j of the emulsion until the total cpiantity 
required per sc|uare yaid has been afiphed Each 
application is ini.xed with the soil by means of (he 
harrows 

The area is allowed to dry foi 24 hours and the 
cement s]5tead at the spetihcd late (usually 6 
sq vds per cwt ) and inixint; earned out with the 
h.ii 1 ows 

'fhe stabilized soil is then allowed to dry to a 
moisture content suitable foi comp.iction with the 
tarnpiiiR i oiler It is often possible to use this roller 
imraediatelv after the cement has been rnixc-d in, 
but this depends upon the prevaihntt weathei 
Rolliiitt with the tarnpm.i' rolh i is continued until 
the leet ol the toller ride well ujr on the surlace 
Maiks left b\ this t ollei aie i emo\ed by me a ns of an 
oidniaiv load roller 

When the final consolidation has been accom- 
])lishcd, the stabilized soil is allowed to drv to a 
suitable moisture’ content foi application of a 
•w eating suif.ice During the diyiiig period it is 
c[uite peimissible lor the aiea to be used by 
ti alhc 

TREATMENT OF LARGE AREAS 

It IS possible to carry out the st.ibilizatioii ol 
vei y large aic.is by the method outlined above, 
but It IS usually moie economic to cairy out the 
mixing by means of a travelling i oad iiiixei, such 
as the Woods oi Bai bei-(Irceiie machines The 
essential consti uctional details aie the same, excejit 
lhac mixing is earned out by the- machine 

THICKNESS REQUIRED 

It must first be pointed out that soil stabilization 
by the “Lomix” /cement process has, in general, 
only a limited resistance to abiasion and it is there- 
fore necessary to provide some foim of wearing 
surface It is, however, very suitable as a base for 
roads, footpaths, school playgrounds, car parks, 
aerodrome runways, etc The thickness required 
depends, of course, on the load the stabilized soil 
IS rcquiied to carry. For footpath work, if laid on 
a sound sub-base, a consolidated thickness of 
1 to 14 in. is adequate. If the base is not sound. 


eg, if laid directly on unstabilized soil, a con- 
solidated thickness of 21 to 3 in. is recommended 
A 4 in consolidated thickness should be used 
for car parks, runways (light airciaft), secondaiy 
loads, and as a base under concrete on mam 
toads, housing estates, etc 

SURFACE TREATMENT 

The surface tieatment required v.ines with the 
amount of tiaflii' the area or load carries Foi 
footpaths or lightly trafficked loads, .a spray with 
f|uick- breaking liitumcn emulsion at 4 sq yds per 
gallon, followed by chipping up with ;J to | in 
aggregate is adequate For a road carrying 
niodcrate tiallic, it is necessaiy to give a double 
dressing will) bitumcii emulsion or to apply a 
carpet coat Foi main or trunk roads, conci etc 
with or wnthoul a caipet coat should be used. 

THE “RETREAD” PROCESS 

Closely allied to bituminous soil stainh/.ition is 
th< “Retiead"’ jirocess foi the tieatment of road 
surfaces It was originally designed for the tieat- 
ment ol waterboimd macadam, but has Iieeii found 
to he ('(ju.ill)' suii.iblc foi renovating tai or Intumcn 
maradam and sui face dressed loads In each case 
the method is the same, but tlie type and quantity 
of emulsion is wniecl to suit the grading of the 
:iggrc*gale it is lequiicd to lieat 

Bnidly, the pioccss consists of scarifying the 
road suilace to tin leijuiied dcjitli (geneially 3 in 
loose) This may often be done with a strong 
iijiper towed hy a tiacloi, but it is sometimes 
necessary to use the scaiifier attached to a steam 
loller Any leshaping is now earned out, the load 
iieiiig piepared to the recjuiied cross section 
and falls by means of a blade giader 'This is 
followed by spieadiiig any necebs<iry admixture 
at the specified rate and mixing this with the 
load aggiegalc liy means of spung tooth oi spike 
liairows 

The specified quantity of emulsion (usually 
1 to 14 gallons pel squaic yaid for a 2 in. consoli- 
dated thickness) is now sprayed in three applica- 
tions from a jiressuie distributor, each applica- 
tion being followed by mixing by means of the 
harrows If the spccihcation recjuiies cement to 
be added (normally only necessary if the aggre- 
gate contains an appreciable quantity finer than 
J in ) this IS spread and mixed immediately aftei 
completion of the emulsion mixing 

The road is then consolidated with a 5- to 
10-ton roller In normally fine weather conditions. 
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preliminary rolling may be carried out within half 
an hour of the time of application of the emulsion, 
followed by back-rolling 24 hours later. 

As in the case of soil stabilization, some form of 
surface treatment is recommended if most lasting 


SPECIALISTS IN SO 

ALEXANDER PRODUCTS, LTD , STOKE BISHOP, 
BRISTOL, 9 

Propriftors oI the “PtiAs” and “PtiAS Piv” pioccsses 
of soil stabilization foi sports grounds of every description, 
verges of arterial roads and embankments (See advertise- 
ment, page 72") 

THE FRANK! COMPRESSED PILE CO , LTD , LONDON, 
S.W.1 

Specialists in piling. “Franki” piles are driven vi situ and 
reinforced according to requirements, they are designed lor 
bearing capacity according to the nature of the ground, and 
arc especially suitable for all foundations in poor quality 
ground “Forum” jiilts ate bored m nlu as required, and are 


results are to be obtained For lightly trafficked 
roads, a single spray of quick break/bitumen and 
chipping up with ^ or g in chippings is sufficient, 
but for heavy traffic a double dressing should be 
given. 

IL STABILIZATION 

ApetiaJly designed for cases where headiooni is lesiricted 
anci/or minimum vibration is desired “Miga” piks are 
pre*casl piles sperially designed foi underpinning existing 
structures, they are entirely vibrationless and are pre-resttd 
for loads f ull particulars obtainable on apphratum (Stc 
adveuisemcni, page 71 ) 

FREDERICK A PULLEN & CO. LONDON. SE11 
Manufacturi Rs of the “Wobdly WHKtL Roi ixr” specially 
designed for compaction of stabilized soil (Sie advt i Lisemt nl, 

pag< 74) 

SOIL MECHANICS. LTD , LONDON. S W 1 

SpFciAiisis in soil ticatmcnl (Sie advertisement, page 73 ) 


UAj/jt every tare has been taken in compiling this injormatton, the omission of any name must not bi held as implying any 

dejtiiencics in the products of any company concerned 

For full addresses, see Manufacturers' Oirectory 
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THS HSW 

MEAFORD POWER STATIOK 

F. FAVELL ESQ.M.I.E.E. CHIEF ENGINEER, N.W. MIDLANDS J.EA. 


TFr. L L P HC>KJF 

ft H n I V Goisf>/9 


59.VICTORIA ST. LONDON, S.W.I.^ 


T h LEGR^MS 

M K t F 1 LF . OWFr,T, I ONUf- N 


“pi;tas” 

LAWN TENNIS COURT 

Combines benefits of both 
hard and grass courts 

Until the invention of “PETAS” and “PETAS PLY”, 
the choice of a surface for tennis courts and sports 
grounds was a problem, in which weather vagaries was 
a deciding factor. Now, this new process of soil surface 
stabilization with better germination of grass seed and 
root fixation, enables the weather to be largely discounted. 

GRASS GROWING THROUGH 
SPECIAL TYPE OF ASPHALT 

• Non-Slippery 

• Play after Rain 

• True Surface 

• Uniform rebound 


ALEXANDER PRODUCTS LTD. 



Tettphom • 
SrilW/ 81002 


STOKE BISHOP, BRISTOL 9 
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Telegrams: 
“Alexphalt" Bristal 




SOIL STABILIZATION 



AS A RESULT OF SEVERAL YEARS’ EXPERIENCE IN THE CONSTRUCTION OF 
STABILIZED SOIL ROADS, WE HAVE NOW DEVELOPED OUR OWN TYPE OF 
PLANT OF A DESIGN SUITABLE FOR CARRYING OUT STABILIZATION ON THE 
SCALE REQUIRED IN GREAT BRITAIN. 


SOIL MECHANICS LTD. 

123, VICTORIA ST. 

LONDON, S.W.l 

Telephone' Victoria 7718 
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WOBBLY WHEEL ROLLER 

(PNEUMATIC TYRED) 

OVER 300 of these rollers were made for the Ministry of Supply, Air Ministry 
and American Army Road and Airfield Construction Groups for Soil Com- 
paction on roads, airfields, and runways at home and abroad and in every 
theatre of war for Forward Landing strips. Some (of special construction) 

were flown to the Far East. 


Thorough compaction at great 
saving of time and expense. 
Ideal for new Road Develop- 
ment 

Can be used as Trailers up to 
30 m.p.h. for conveyance of 
material. 

All steel construction, elec- 
trically welded. 

Rolling Width 6 ft. 9 in. 



J 




Nett weight 2| Tons. Gross 
weights(and or ballast) 10 Tons. 

9 wheels with Ball and Roller 
bearings fitted with 11 in. X 
12 in. Aircraft Quality Balloon 
Tyres. 

Each pair of wheels on oscil- 
lating steel axles. 

Conforms to every irregu- 
larity of surface of whole area 
to be rolled and ensures 
uniform density. 


A unique opportunity to purchase at much less than production cost of 
NEVf and UNUSED Government surplus from the actual Designers 

and Manufacturers. 

A COPY OF THE REPORT ON THE RESULTS OF THE SOIL COMPACTION TESTS BY THE 
ROAD RESEARCH LABORATORY WILL BE SENT ON REQUEST TO DEPT. 13. 
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DESIGN AND LAY-OUT OF ROADS 

By E C BOYCE, B.Sc , AMICE 


In consideiing the subjet t of load design and lay- 
out, it IS necessais first to mention the means 
which ate available ioi identifying on a map the 
existing features and thararleustics of the locality 
with which the engineer is concerned 

SURVEYS AND PLANS 

In Cheat Biitain road engineers aie foitunate 
in having at their disposal the oidnance survey, the 
sheets of which in noimal limes may be obtained 
foi <my part of the tountiy to scales of 1 2500, 
6 in to one mile and 1 m to one mile, there arc 
also y-anous othei editions of sniallct scales y\hich 
may be used for ke> maps, and for tertain parts of 
the country sheets to 1 /500 scale may be available, 
particularly loi towns and built-up areas I'lie 
ibrtnei seales, however, ate those mainly itscd by 
highway engineeis and soive most general pur- 
poses. Fig 1 shows some ty [tical oidnance maps 
Outside Great Btitam survey maps may or may 
not be available, and in the lattei case the cngmoci 
may be involved in the necessity for determining 
his meridian by astionomical suivcy and for 
fixing his own bench marks, which need not ol 
course be necessarily related to sea level Location 
of highways through uncharted territory involves 
special problems which depend upon the natuie of 
the terrain and which can best be appiecialed 
by the study' of an advanced text book on survey- 
ing In this country', however, ordnance survey 
sheets can normally be obtained thiough the local 
agent m the larger towns, but in most ol the larger 
ofFiccs wheie plan leproduclioti machines aie 
installed it is an advantage to obtain a licence from 
the Director General of Ordnance ,Survey to 
repioduce ordnance sheets on a loyalty basis 
Full particulars of the regulations may be obtained 
on application to the Head Ofliec of the Ordnance 
Survey Depaitmcnt. The reproduction of such 
.sheets does not, how'ever, preclude the desirability 
of holding a stock of most of the oiiginal sheets foi 
the area with which the engineer is concerned, 
particularly the 1/2500 scale maps The 6 in. to 
one mile plans show' contours in addition to the 
location of bench marks and spot levels, and are 
of a useful size for easy handling in the field as a 
basis for the preparation of a detailed survey. 


The surveys and plans required for liighway 
design will vary with the class of work with which 
the engineei is concerned, and may' be broadly 
divided into three general categories 

(a) Gaiiiageway i econstruction on an existing 
road 

(t>) Widening and improvement of an existing 
road involving the acquisition of additional 
land 

(r) Location and t onsti iiction of new loads 

In the case of (i) dilfeicni considci atioiis aiisc 
as to w bethel the load will be used lot motor 
tiafhc only' or for mixed tialTic 

Garriaglwvv Ri ( onstkcc 1 ion 

It IS, hovyever, m connection with llie lebuildmg 
of the carriageway ol an existing road that the 
1/2500 ordnance sheet is so usclul, it is seldom 
necessaiy to picjiaii a large scale suivcy foi this 
class ol woik il the following pioc edni e is adopted 

The cTigmn 1 should fiisi examine the align- 
ment of the load on the map on which the eaiiiage- 
way IS usu.illy shown Where the laltei is toleiably 
stiaighi no largei scale pl.in will be lequned, but 
where there aie shaip curves showing ladii ol less 
than the minimum requiied to enable ojiposing 
stiearns of tiaffic to have an adecpiate view of one 
another, then the paiticiildr section should tie 
eaimaiked foi detailed siiivey The engineer 
should then inspect the load on the ground and 
rccoid those places where the sight line is. obscured 
by acute vertical curves The next stage is to pre- 
pare surveys of the acute bends earmarked for 
improvement to either 1 .500 scale, or if they arc 
in built-up aieas to a settle of 20 ft to 1 m The 
prehrninaiv inspection should also confirm the 
lengths where widening improvement is necessary, 
should record existing and new' drainage required 
and particulars of the present construction and the 
location of services 

The second stage is to prepare the levels; these 
should consist of a profile of the crown of the road, 
which should he chained and marked, every 
25 ft. and eveiy 300 ft point being indicated with 
a steel pin, the chainage in each case being painted 
alongside the chainage points Levels should then 
be taken at every 25 ft. on the crown of the road 
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Fjf. 1.— Typical Ordnance Sheets 


(By Courtesy of the Director Ceneral of Ordnance Survey) 
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and channels, and cross 
sections should be taken 
at every 300 ft point or 
raoie often as dictated 
by the layout of the 
existing route At those 
points earmaiked for im- 
proved vertical visibility, 
cross sections of the full 
width of the highway are 
required ever^ 10 ft. or 25 
ft and on those sections 
where the largei scale sur- 
veys are required, cross 
sections should be taken 
every 25 ft Where gradi- 
ents are flat, c hannel 
levels should be taken, 
if necessary, moi e fre- 
quently than 25 ft apart 
For drainage purpose.s 
levels should be taken at inverts and soffits of all 
existing pipes and culverts and at outfall points 

Concurrently with the levelling a “running 
commentary’’ should be prepared of points 
arising during the course of the levelling and 
inspection, such as details of drainage run-offs, built- 
up frontages, threshold levels, entrances, conditions 
of verges, culveits requiring lengthening, bridge 
details, lengths where filling is required on .super- 
elevated curves, and any other useful data upon 
which an economical and complete design will 
depend. Fig 3 shows a typical survey sheet with 
section and notes. 

From the field work described it now becomes 
possible for the engineer to design his recon- 
stiuction. He will fir.stly require to define the 
standards to which he is to work The crossfall for 
normal camber should be 1 in 40 for an asphalt 
finish, 1 in 36 for ^ to J in gauge surfacing or 
1 in 45 for concrete. He will need to decide the 
maximum super-elevation on the sharpest bends 
and relate this to the larger radii He will then 
plot his longitudinal section on a scale of 30 ft to 
1 in longitudinally with a vertical scale suitably 
distorted; channel levels will also be plotted in 
relation to the crown level. The “running com- 
mentary” IS transferred to the top of the sheet and 
notes made along the chainage as to levels, en- 
trances, adjoining buildings, etc. The finished 
surface can then be regraded and vertical curves 
inserted having due regard to sight lines, drainage, 
etc 

On a print of a 1 /2500 ordnance sheet with 
everything blotted out except the line of route 


and its environs, he 
completes his “running 
commentary”, marking 
those sections where a 
1 '500 survey has been 
made and those where 
vertical rc-ahgnment is 
necessary. Cross sections 
aic plotted also on 
squart'd paper to natural 
scales, and lastly the 
1 /500 surveys aie plotted 
where improved hori- 
zontal alignment is re- 
quired 

With the exception of 
the latter sections, if his 
rec onstiuction is limited 
to that of the tar iiagcway 
without the acquisition of 
property, he will super- 
impose on his large scale plans the largest radius 
obtainable within the limits of the highway with 
a cnculai cuive to eai h channel and with transi- 
tion euivcs on each approach Hr wall then define 
his super-elevation, set out his new alignment on 
his cross sections with such widening as may' be 
necessary, including extra width on curves com- 
pared with uniform can lageway w'ldth He will 
also set out his super-elevation on his eioss sections 
and relate his verge levels to the new carriage- 
way level, he will also tiansfer his new levels, 
where improved vertical visibility is lecjuired, to his 
cross sections, to ascertain whether cut or fill is 
mvolv'ed to ac hieve the improvement 

When this preparatory woik has been com- 
pleted on the lines described, all levels, details, 
etc become available to enable the reconstruction 
to be pegged out on the ground 

Widening and Improvement 

When a widening improvement is to be under- 
taken on a section of road it becomes necessary 
firstly to prepare a large scale survey to a scale 
not less than 1 /500, or if it is a built-up area to a 
scale of 20 ft to 1 m , the detailed information to 
be gained from the ordnance sheet being insuffi- 
cient to enable the work required to be accurately 
designed or to be set out on the ground More- 
over, quantities cannot properly be assessed from 
the 1 /2500 scale sheets 

As already described for carriageway recon- 
struction, a profile is required by taking levels at 
not more than 25 ft. intervals, or more closely 
spaced where rapid changes of gradient obtain; 



i'K. 2 - R ICONS I RUCTION OF I XINUON-SOU I H V\ AIXS JrUNK 
Road in GLOUCEsruRsniHi Rouif \ 40 
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cioss sections aie necessary at similar distances 
apart, or more closely spaced where there arc pai- 
ticular features to be recorded such as buildings 
adjoining the road 'I’he survey must extend to at 
least 200 ft. on either side of the centre line and in 
any case be sufficiently large to include any budd- 
ings or other features of the terrain which ad)oins 
the highway , the width must depend upon the pio- 
posed width of the improved road, but an overall 
viidth of 400 ft should be adecpiate to piovidc for 
widenings up to 120 ft oi if the width required is 
less, the survey may be correspondingly reduced 
in extent. Similarly, cross sections must be 
levelled to a similar width so as to ensure that they 
are surveyed wide enough to allow of diversions of 
the centre line from its existing position 

When the plan lias lieen plotted n should be 
inked in so that the proposed widening can be 
supt'rimposcd on it in pencil without affecting 
the original work If, as may often be the case in 
this country, the work is to be carried out on a 


classified road and is subject to a gi ant from the 
Rciad Fund, or if a loan sanction is necessary, the 
Government Department eoncerned will require 
tw'o or more copies of the plan showing the pro- 
posed improvement before authority will be 
forthcoming for the woik to be carried out In 
such cases it will be necessary to prepaie a tiacing 
of the original suivey so that repioductions mas 
be made both lot the aioiementioned purpose, foi 
exhibition to the Authority concerned, and when 
W'ork is to be earned out by contract, for the con- 
tract documents and foi use by the contractoi on the 
job There are, howevei, machines now on the 
inarkcu which will produce copies from an original 
suivey without the nece.ssity for prejiaring a 
tracing, and in the largct offices this practice 
eliminates a considerable amouiil ol tiacing work 
Assuming the road is to be widened so as to 
piovide dual carruigewas's wtth an overall width 
of 120 ft , It IS neeessai^ firstly to define a new 
cciiiie line, changes in the direction of which 
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I'ji. 1- -( ii f il'c t-sf r K— R^>ss Road \ 40 J.ovo JIoi’l C'okni r 
( a) Looking towards Ross Ijcfoic irnprt>\rinetit, June, I9'?5 (A) Looking towards Rtjss a^u i iinprovf iiu til 


should bt‘ connected b\ c.isy hoiizontal curves (sec 
Fi^ 6j 'Fo this new c( litre line the r<*main(ler of 
thf* dciign IS related, the carna^euMys being 
positioned according to the predetermined width of 
the central reservation In this < onncxion it is \er^ 
desirable that the cariiagcuass should be designed 
for line and level as sepaiate entities, since they 
need not necessarily be related to one another eithci 
as regards gradient oi alignment, there is, howevei , 
a limit to trie gradient which can be efficiently 
negotiated by mechanically-propelled traflir, 
whereas with regard to footway s and grass verges, 
these need not riceessaiily adheie to the same 
gradient as the carriageway nor need they be 
parallel to it, and in many' cases can confoim with 
the natural level of the ground In the ease of 
cycle tracks, however, giadient is a vital concern. 


since cyclists are moie conltolled by giadient 
than mechamtal vehicles, and theielbie cycle 
tracks should be designed with (he easiest possible 
gradient but alignmcMil is of lesser importance 
7’he central reservation need not necessaiily be 
unifoim in width but a minimum should be fixed 
It IS often desirable to increase the width of the 
centia! reservation to ineorporate (tees and othei 
leatuies of the landscape and as lar as possible to 
depart from the monotony of unifoiiiiiiy of width 
throughout the length of the lotile 

The plotting of the profile and cross sections, 
the grading ol the camageway and the design 
generally, should lollow the proteduir already 
dc’sciibed for caiiiageway reconstruction, but 
quantities of earthworks will lequire cak illation 
Curvature, both in a lioii/ontal and vet tic al plane. 



Fig 5 — Gloucester-Painswick Road, B. 4073 

(a) Improvemciils at Matson, looking towanis Gloucester, (4) Looking towards Gloucester from Painswick, showing 

showing curve road to Upton on extreme right and section of retaining 

wall on left 
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■will also follow the procedure described, and where 
horizontal curves of less than 3,000 ft radius are 
inevitable super-elevation will be necessary. Figs. 4 
and 5 show some load improvements in Gloucester- 
shire. 

New Road Construction 

In the ca.se of the preparation of a scheme for an 
entirely new road, while the ultimate plans, levels 
and sections required will m many 
respects conform to those described 
for road widening, there is a greater 
amount of preliminary work involved 
in locating the line of route, and 
only after considerable experience 
will the engineer be able to produce 
the most desirable results 

The first consideration is to deter- 
mine the general line of route 
depending upon the purpose which 
the new road will scive Assuming 
this to be a section ol a new loutc 
as a substitute for an existing un- 
satisfactory route between two towns, 
the first consideration would be to 
ascertain the limits of the existing oi 
the proposed (planned) built-up areas 
of the two towns. The general line 
of direction may then be defined on 
a 1 in scale map extending fiom a 
point outside the built-up area ol one 
town to a similar point near the 
other. This line should then be le- 
garded as a guide to the area ol 
route selection, directness being the 
chief criterion unless there arc othci 
purposes to be served en loute. such 
as a civil airport or satellite town 

The next stage is to select the 6 in 
maps of the area and work out pos- 
sible routes for investigation in the 
held In addition to contours, ob- 
structions such as rivers, canals, 
flood land, railways, embankments, 
bridges, are all shown on these sheets and will enable 
the engineer to select alternative “paper” routes 
It then becomes necessary to attempt actual 
route selection on the site Only after considerable 
experience is the engineer enabled to assume 
possible gradients by inspection without the necess- 
ity for more detailed contouring than that shown 
on the ordnance sheet. With practice, however, it 
is possible for the engineer not only to recognize the 
best route by inspection but also to appreciate the 
engineering problems likely to be encountered on 


any particular line. The points to which he should 
addiess himself are many, including the following: 
(a) Alignment — Horizontal alignment should be 
as direct as possible with long lengths of 
tangent joined by i datively short lengths of 
large radius curve, deviation angles being 
kept down to the minimum By limiting 
his location to 3“ curves (1,910 ft radius) 
11 becomes unnecessary to incorporate 


i m i i i ii iXi I djl -iEEif i I i I t-faTr 

I'lG b — Widening Plan 

transition curves bctw'een the tangents and 
the circular arcs, and the ultimate setting 
out IS simplified 

Vertical alignment depends upon the 
ruling gradients to be observed, which should 
range between a maximum of 1 in 30 and a 
minimum of 1 in 250 Although vertical 
curves will be involved at changes m grade, 
It IS not important to have regard to these 
during the location stage 
(6) Earthworks . — It is a fundamental of civil 
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I'lO 7 — New By-p\S'. Road in Reini orced Concrlil wiin \spiiali Sureaci , Ai Nokion, on iiil 
( itOUCESTLR-lEWKrsBURY-BlRMINOHAM RoAD, A W )‘)2') 


engineciing economics that cut and fill 
should balance as near as possible within the 
range of gradient. Maximum permissible 
depths of cut or heights of embankment 
depend very largely upon the nature of the 
subsoil encountered, and in the case of 
heavy fills regard must be had to whether 
the subsoil lends itself to proper consolida- 
tion For example, clay is a difficult material 
to stabilize and therefore in the case of 
cohesive soils earthworks must be reduced 
to the minimum, even in some cases at the 
expense of gradient. With rock at the other 
extreme, heavy earthworks can be contem- 
plated from the point of view of stability, but 
the cost of excavation and blasting for cut- 
tings must be balanced against the much 
steeper side slopes possible and the value of 
the material for filling. Deep cuttings are 
objectionable from the point of view of loss 
of view of the surrounding country, while 
high embankments give the appearance of 
artificiality to the resulting road. The ideal 
IS adherence as near as possible to existing 
ground level, and while no definite rules can 
be laid down, the best location for a road is 


most often to he found in gently rolling 
giound with easy cuts and fills alternating 
over reasonably short lengths 
(c) Drainage — Natural drainage of the subsoil is 
a vital considci anon in ordei to obtain a 
suitable strueture, and from this point of 
view again gently rolling country jirovides 
the best conditions, since natural gradients 
arc sufficient to ensure effective run-off 
without too rapid a concentration On side- 
long ground care must be exercised to avoid 
as far as possible springs and seepage of 
subsoil water into the road In low-lymg 
flat country the location of drainage outfalls 
is an important consideiation and may some- 
times be the deciding factor in the final 
location of the route to be selected. 

(</) Obstructions — River crossings must be selected 
where suitable sites for bridges can be found 
and where suitable approaches can be con- 
structed. A straight reach of river is the 
most desirable, particularly as there is, on 
such lengths, the least risk of bank erosion. 
Banks should be such as to provide a suitable 
foundation to the abutments. Bridge spans 
should be as small as possible, but regard 
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should be had to any proposals by the river 
drainage authority for the widening of the 
stream Regard must also be had in the 
case of navigable rivers to the clearance 
height for river traffic, which will govern the 
design of the bridge and the height of the 
approaches Flood land should be crossed 
at Its narrowest point, preferably where there 

15 filling available from higher ground, so as 
to construct the road above flood level 
Canals do not normally present much 
difficulty to the location engineer, where a 
traffic crossing is required adjacent to a lock 
the best position for the crossing is down- 
stream of the lock, thus minimizing the 
headroom required Railuay crossings 
should be avoided as far as possible, but 
where a crossing is inevitable it is pn ferable 
to bridge over rather than under Over-bridges 
should generally have 15 ft height clearance 
over a railway trark, and crossings should 
therefore be located over a cutting, w Inch has 
a further advantage that the woik can be 
Gained out with little interruption to or 
from the rail traffic If undcr-bndgts arc 
inevitable, a suitably high railway embank- 
ment should be selected if possible, as 

16 ft 6 in clcaiaiKc ovci the highway is 
necessary and sunken roadways, with their 
attendant drainage difliculdcs, arc undesir- 
able 

(e) Auers — Suitable access must be provided to 
other mam and local roads of sufficient 
traffic importance, but in other cases access 
should be restricted and as far as possible 
the new route should be located to avoid 


minor road crossings; where these are 
unavoidable crossings can be made by means 
of a bridge without a physical connexion be- 
tween the two routes In flat country expense 
will often preclude bridging, and junctions 
must be provided for 

The by-passing of built-up areas must be 
treated boldly to ensure that the new route is 
not encroached upon by building develop- 
ment, thereby becoming choked with local 
traffic It should be sufficiently far flung to 
avoid the close spacing of road junctions, 
preferably outside the mam development 
aiea, without direct access from purely 
development roads Wheic passing through 
a built-up ai ea is unavoidable, wide green 
belts or amenity strips on either side of the 
road prove an advantage 
(/) Severance — Severance of ownerships is a 
factor which must be very carefiillyr borne m 
mind liy the loi ation cngineet ; arable land 
IS not usually depreciated to the same extent 
as pasture by sever ante from the homestead 
Ex( hangc of land between adjoining owners 
can often he arranged so as to minimize 
severance, but the general alignment should 
not be prejudiced, although alignment can 
often lie adjusted to follow reasonably near 
the boundaries between existing holdings 
(?) Atrportr —The number and importance of 
civil .urports will doubtless increase, and 
tommunications to and from them are factors 
whuh must be borne m mind m the location 
of new routes, especially as both road and 
air transport foim intrinsic units in a compre- 
hensive transport system 



i'lG 8 — Filton By-pass, B. 4057 July, 1938 

(a) Looking towards Bristol, showing general width of road. (i) Looking towards Bristol, showing entrance to Aircraft 

Barracks on left. 
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Field Work 

The field work falls into five mam headings 
(a) Test profiles 
(i>) Centre lines 
(r) Levelling 

(d) Detail surveys. 

(e) Referencing 

Test profiles arc rough levels taken to piove the 
feasibility of certain lengths on a route or to estab- 


>0 5 0 lO 20 30 

Fio. 9 — 'Iypicai- Cross StcriON os WiunviNi. 

hsh a choice between alternative routes where the 
ground is too undulating to permit of a decision 
being reached by an inspection. A rough centie 
line IS set out and levels taken either by dumpy 
level, or for very approximate check tests with a 
hand level. 

I’he establishment of a centre hnc on the site is 
a very important part of the field work as it provides 
for the future setting out of the construction centre 
line and is the axis for levelling; it is also used for 


the setting out of the traverse on which the mam 
survey is built up, and whilst this is being done 
permanent reference points tan be provided for 
subsequent use 

Levelling is carried out in the usual way' in 
sufficient detail to obtain complete and accurate 
earthwork quantities for the preparation of the 
scheme Levels are taken on the centre line at 
each 100 feet and at intermediate points so as to 
obtain an at curate profile Cross sections are taken 
every 200 feet in easy' country, and 
at additional points as may be 
necessary according to the nature 
of the ground to enable accurate 
quantities to be taken off 

Engineering surveys are only 
cairicd out on piionty sections oi 
in built-up areas during the location 
stage When a line has been finally 
settled, however, a complete detailed 
survey is earned out as aheady' 
described for road improvement 
Referencing is important, i e. 
ascertaining all details of ownerships 
and holdings, tenancies, etc , as it is 
more convenient to obtain this in the 
early stages than to employ person- 
nel solely to obtain this infoirnation 
alter a decision on the location of 
the line has been i cached. 

Aerial Survlys 

This artic le would not be com- 
plete without reference to aerial sur- 
veys. For original location work 
over long lengths of road in un- 
developed countiy, aerial survey is 
undoubtedly the most up-to-date 
and rapid method of obtaining suffici- 
ent information to define a pielimin- 
ary location and for obtaining key 
plans of an area thiough which a line 
of proposed route is to be taken. 
There are a number of aircraft com- 
panies experienced in undertaking 
this class of work, which is of a specialized 
character, and they are prepared to produce 
scale plans with contours on a contract basis, 
which has the advantage even in this country 
where ordnance sheets are available, of producing 
an up-to-date survey in the shortest possible time. 
Many of the ordnance sheets are now out of date 
and recent development and buildings are not 
shown thereon. 

The extent to which aerial survey has been used 
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foi war pLirposf'S is not ycl ( ommori knowledge, 
but there is little doubt that considerable advance 
has been made in the technique, and it is more than 
probable that there are or soon will be new 
undertakings ready to tarty out this class of work 
Any engineer who seriously contemplates this 
method would be well advised to discuss the 
matter with the Alinistiy of Civil Aviation, who 
may be able to put him in touch with competent 
firms It IS not possible to set out even the funda- 
mental principles of aerial survey in a refcrent,e 


book ol this nature, as the stibjec t is a highly 
scientific and i omplex one on which a complete 
volume could be written Engineers concerned, 
liowever, are lelened trj the libiaries of the 
Institution oi Civil Engineers and the Royal 
Aeronautical .Society for suitable books on the 
subject 

DRAINAGE 

The highway engineer is primarily concerned 
with subsoil and surface water collection and 



FlO 1 1 . PuDLICDTE Mil L BrIDOE, ChIPPINC. 

(a) Before reconstruction, abutments scoured, 
arch collapsing 



Gampden— Stretton-on-Fosse. Unclassified Road 

(i) Reconstructed 1932-33, Cotswold stone parapets and 
string course, ferro-concrete bridge with buff-coloured 
concrete on the elevation. 
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disposal and not with foul sewers, except in so fai 
as the latter may be located within the highway. 

Surface Water 

The responsibility of the road engineer is to 
dispose of the water collected upon the surface ol 
the highway, and he has no other liability. There 
may be water-courses and ditches within the limits 
of the highway, but except so far as these may have 
been constructed solely for the drainage of the 
highway, the engineer has no responsibility for 
their upkeep, although he may have the right, and 
may exercise it, to drain highway surface water 
into them. 

Surface water from highways may be disposed 
of in several ways depending upon whether the 
road is situated in an undeveloped or built-up 
area In rural areas disposal by means of grips 
into open ditches is the simplest -method, and 
provided the ditches are fairly remote from the 
metalling it is reasonably satisfactory. It is fool- 
proof provided there is adequate longitudinal fall 
on the carriageway. Grips should be cut so as to 
take the flow of surface water in the channels at 
intervals and so as to prevent a heavy accumula- 
tion in the valleys or points of run off. 


Surface water is generally concentrated by 
means of a cambered cariiageway, the degree of 
slope depending on the nature of the surface. For 
example, 1 in 45 slope is suflicient for concrete or 
other smooth surfaces, but where a coarser texture 
IS involved, crossfall of 1 m 36 to 1 in 40 is desii- 
able Channels should be carefully levelled so as 
to conform to gradients adequate to ensure that a 
reasonable rate of flow is obtained without being 
so steep as to concentrate too quickly on run off 
points, the ground may be such, however, that 
the latter is unavoidable, when greater capacity 
at the run off is rcquiicd 

In built-up areas and on other roads where the 
open dram method is undesuable, the common 
practice is to piovide either (fl) gulleys in the 
channels oi the immediately adjacent verge with 
vertical fall gratings, or (fe) the kerb inlet type 
The former have the advantage of being m the 
direct flow and arc consequently moie efficient, 
but they require careful setting flush with the 
channel so as not to create a “jolt” to passing 
tiaffic; if they stand proud or are unevenly set, 
damage may accrue to the giating and cause 
discomfort to the vehicle fl'he kerb inlet type has 
the advantage of being dear of the tiaffie lanes 
but there is a tendency for surfac e water to pass 
by if the velocity is high. See Manufarturers’ 
Data following Section Five. 

Gulleys are connected to suif.ice water drams 
consisting of socketed pipes increasing fiom 6 in 
diametei upwaids dependent on the quantity of 
water to be disposed of and the gradient to which 
the dram may be laid I’lieic are sev'cral well 
known formulae upon which suiface water piped 
diains may be designed 

Subsoil Drainage 

The drainage of subsoil water m ceitain classes 
of soils IS often as important a factoi in the stability 
and life of a road structure as the collection and 
disposal of surface water; in some cases it may be 
more important and is often of paramount im- 
portance. 

Soils such as sand, gravel and brash may be 
regarded as self-draining and subsoil drainage is 
seldom necessary in roads built on such sub-stiata. 
With cohesive soils such as clay, subsoil drainage is 
vital. Subsoil drgins usually consist of porous 
pipes laid to falls below the metalling with open 
joints connected to the main dram or open ditch. 
They should be laid in clinker or ashes or similar 
filtering media sufficiently enclosed to be pro- 
tected from choking by silt carried in suspension 
in the water. 
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Adequate subsoil drainage in waterlogged 
subsoils may mean the difTerence between a 
suitable and unsuitable subgrade upon which the 
road is to be founded. 

G RADIENTS 

In highway design or redesign the question of 
gradient is important for various reasons In the 
first place there is an upper limit above which 
modern vehicles cannot travel m comfort and 
which commercial vehicles carrying heavy loads 
may not be able to negotiate at all At the other 
extreme there is a lower limit below which it is 
difficult to dram subsoil water, as the movement 
of the latter becomes so sluggish that the slightest 
irregularity in the surface of the road will cause 
ponding, with the consecjucnt risk of the road 
metal perishing and failure of the surface 
resulting. 

Gradient is not always controllable and in 
mountainous or hilly countiy it is often impossible 
to adheie to a desirable maximum To conform 
to a maximum gradient in such country recourse 
must often be had to detours of alignment so as 
to climb spirally between contours. To determine 
a route for a road in such cin umstantes close 
contouiing toims an invalu.iblc help to the 
engineer It is interesting to note that natural 
gradients often determined the route of ancient 
highways and that these routes were varied from 
time to time according to the prevailing means of 
transport, for example a pedestrian can negotiate 
a steeper gradient than a wheeled vehicle. 

Where gradient can be controlled the usual 
maximum adopted in this country is I in 30, 
which is a top gcai slope for all but the heaviest 
class of commcicial vehicle It may, however, on 
occasions be better to forfeit some advantage in 
gradient for the sake of reducing the depth of a 
cutting or the height of an embankment, especially 
in the case of the former wheie the landscape may 
be hidden by deep slopes This docs not apply, 
of course, where the gradient is near the 
extremes 

Between 1 m 30 on the one hand and 1 in 250 
on the other, gradient should approximate as far 
as possible to the “natural he of the land”, but 
the aim should be to achieve reasonably long 
lengths of uniform slope. All changes in gradient 
eithci on peaks or in valleys should be joined by 
vertical curves, the primary object of such curves 
being to ensure adequate visibility at peaks and 
comfort to passengers of vehicles negotiating 
changes of grade at speed both at peaks and valleys. 


In the case of very flat country it may be 
necessary to provide artificial gradients m road 
channels between gullcys to obtain a satisfactory 
run-off for surface water. 

MAIN HIGHWAYS 

The main highways of this country may be 
broadly divided into three classes, namely'. Trunk, 
Glass 1 and Class 2 roads 

Trunk roads are included in the Class 1 categoiy 
lint the majoiity' of Gla.ss 1 roads are not trunk- 
roads Outside the towns, where there are differeni 
categories of road according to the si.^e and status 
of the town, the classified roads are county roads 
for which County Councils are the Highway 
Authorities with the exception of the trunk roads 
for which the Minister of Transpcirt is the Highway 
Authority The County Councils act as agents for 
the Ministry of Transport for the upkeep and 
improvement of the trunk roads Both ti imk and 
county classihcd loads pass thiough towns but in 
the case of county boroughs the teim “counts ” does 
not apply, as the Boioiigh Couniil is the Highwas 
Authoiity 

In lbl9 thi Minislry of Tiansport Act eiii- 
poweied the Minislei lo classify the main roads, 
and as a result the moie important of these roads 
were numbered and divided into two classes; 
the Class 1 roads were piefixcd with the letter 
“A” and the Class 2 with the letter “B”; thus the 
Gre.it North Road became A 1 Since 1919 many 
changes have been made in the list, mainly by way 
of additions due to reclassification, but the original 
framework remains substantially as it was created 
in 1919 

In 1936 the Minister of Tiansporl was cieated 
the Highway Authority by the Act of that y'ear 
for 4,500 miles of the most important Class I 
roads m the country-, which from then onwards 
were- known as the trunk roads. In 1946 a second 
Act was passed adding an additional mileage 
of between 3,000 and 4,000 to the Trunk Road 
Schedule, and this Act came into force on the 
1st April, 1946. 

The large majority of main roads have a single 
modem surfaced carriageway usually vaiying 
between 1 8 ft and 22 ft wide ; there is, howevci , 
a substantial mileage of 30 ft. carriageway and 
some miles of 40 ft carriageway There is a 
relatively small mileage with dual carriageways 
which is the form of construction now recognized 
as the most desirable for mam roads. 

The principle of segregation of the various 
classes of road users is now acknowledged as 
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essential in the interests of safety; this principle 
comprehends dual cai nageways, one being reseived 
for each of the opposing streams of traffic and 
separate tracks for cyclists and paths for pedes- 
trians Up to the war of 1939-45 conversion of 
trunk and Class 1 roads to this form of construc- 
tion was being undertaken slowly, but there is a 
very large mileage yet lequiring conversion. 

The principle of right of access to main highways 
IS one to which considerable attention has been 
paid in recent years, primarily as a safety measure, 
based on the view that at every point on a main 
road where free entry is permitted a risk of collision 
obtains. Whilst the control of access to main 
highways was secured comparatively recently, as 
these roads are intended primarily as traffic 
arteries, it is fundamental to the conception of a 
mam road that it should not be used for secondary 
purposes such as a service road to a row of houses 
or shops 


Under the Restriction of Ribbon Development 
Act 1935 Highway Authoiitics arc empowered to 
control any new access to the mam road, and no 
new entrance can be laid out without the consent 
of the Highw'ay Authority, who have power 
either to refuse or give consent, subject to con- 
ditions. 

The term “main highway” is geneially intcr- 
pieted to mean the most important roads of the 
country, but the term has now no exact technical 
significance. Originally the “main” loads were 
those for which County Councils were the Highway 
Authority before 1930, when the least important 
roads were maintained by the various district 
councils, i.e. borough, urban and rural district. 
When, under the Local Government Act 1929,’ 
all roads in rural districts were transferred to 
County Councils as the Highway Authority, the 
term “main road” disappeared and “county road” 
was substituted. 
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Non-county boroughs wjth a population of 
20,000 and over have the right to “claim” to 
maintain county roads which pass through their 
tav\n In the case of these authorities, although 
the Borough Councils carr^ out the work, the\ 
aie financed by the County Council from their 
gcneral county rate, estimates tif expenditure have 
to be submitted to and be approved by the Counts 
Council annually, and sub]ect to this the work 
earned out by the Boioiigh Council is met wholly 
fiom county rate funds The impiovement of 
county loads in such botoiighs is siinilarlv financ ed 
but the Local Authority can be called upon to con- 
tiibufe towards the cost when an impiovement can 
be said to include an element of town improvement 
Trunk roads aic financed liy the Ministry of 
'J'lansport as the Highway Aiithonty, and m the 
c.isc of the Agent Authoiities, in addition to the 
cost of the work earned out a percentage addition 
foi overhead charges is paid by the Ministiy 

Classified load.s aie giant eaining, the Miiiisiei 
oi T laiisport is empowered lo make grants lioni the 
load fund towards the cost of niainloriance and 
impiovement of classified toads subject to the load 


work being earned out to the standard of con- 
struction laid down by the Ministry In the case 
of Class 1 loads, the present rate* of giant is 
75 pel cent and for Class 2 roads 60 pei tent 
Fiom the 1st April, 1046 the Minister of Tians- 
poit has created a third category of classified loads 
known as Class 3, which comprises the more 
iinpoitant local roads serving ceitain defined pui- 
poses including agneulture The rate of giant loi 
this class of toad is 50 per cent 

The Engineer responsible lor main loads niain- 
1 allied by County' Councils is known generally as 
the County Surceyoi , as a iiilc he is a Charlcied 
Civil Engineer, and has iiiidei his contiol a staff 
of road engineers, accountants and t lerks He is 
lesponsible to the County Council for the lechnit al 
woik of maintenance and improvement of trunk 
and counly roads, and most counties are organized 
on a system whereby tfie countv is divided into 
aieas foi which a Divisional Surveyor is respon- 
sible to the County' Suiveyoi Each Divisional 
Siitveyoi having charge of an area is icsponsible 
for the whole of the executive woik in connexion 
with the mainlenarice of loads m his aiea and 



Fig 14 — Stow-on-the-Woi,d— M oRtrorc-iN-MAusH Road. A. 429 Roman Road, Fosse Way 
Section of Roman road fenced oiT one mile north of Stow-in-the-WoId, slrowing Roman edge-set stone 

• foundation work 
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has direct control of the labour employed. The 
other technical and administrative work is normally 
carried out by the Headquarters Staff of engineers 
and other administrative officers 

In the case of improvement work on trunk and 
county roads, the preparation of plans follows a 
recognized pattern. Each trunk and county road 
improvement eligible for grant has to be submitted 
in detail to the Ministry of Transport before consent 
to the work being undertaken is forthcoming. 
Usually a plan to not less than 1 /500 is prepared, 
indicating the nature of the scheme with the pro- 
posed impiovement shown thereon accompanied 
by levels, cross sections, bills of quantities, estimates, 
etc. The widening of existing, or construction of 
new, bridges on main roads is treated similarly, 
but large scale detail plans arc prepared for sub- 
mission to the Ministry, together with a copy of 
the design calculations. In the case of a budge of 
some magnitude, the proposed elevation has to 
receive the approval of the Fine Arts Commission 

It IS the normal practice for the expenditure on 
main roads to be recorded by a system of costing 
whereby the individual costs of tlie larger works * 
become available together with unit costs of 
individual items of work, which are taken out for 
comparison with the estimates prepared for the 
individual schemes. In some offices the costing is 
done by mechanical methods involving the use of 
accounting machines such as the Powers-Samas 
Punched Card System. 

As main roads are administered by a public 
authority and as the expenditure thereon is met 
from rates and taxes, it is the normal practice for 
annual tenders to be obtained by public adver- 
tisement for the supply of materials and services. 
Materials include all items from road stone for 
foundations to materials such as asphalt, tarred 
macadam and stone chippings for surface dressing 
Tenders are usually also invited for miscellaneous 
stores such as pipes, kerbs, etc 

Most of the maintenance and improvement 
work on niain roads is carried out by direct ad- 
ministration, but bridge construction, surface 
dressing and of recent years road improvements 
and road surfacing, are often carried out by 
contract. The development of mechanical methods 
of road surface laying has lately brought contract- 
ing back into road surfacing work which was 
previously undertaken by hand by direct labour. 
The best known machine of this type is the Barber- 
Greene road surface layer, which if properly 
supplied, can lay up to a maximum of 400 tons 
per day of tarmacadam and 80-100 tons per day 
of asphalt carpeting. 


The upkeep of main roads and the general 
administration connected therewith has developed 
during the last quarter of a century into a scientific 
piofession with its own technique, and can no 
longer be regarded as a part-time job for a farm 
hand, as was usual in the old days of the parish 
surveyor of highways. 

BY-PASS HIG H WAYS 

4’he majoiity of the major highways of this 
country have developed from ancient roads or 
tracks, many of them following the original routes 
of the Roman roads and many being of earlier 
origin Few trunk arteries have been constructed 
as such, in fact it has been said that there has been 
no major road construction in this country since 
the Romans left in 410 a d 

There was probably a deterioration in the use 
of long distance routes foi many centuries, as the 
means of transport in vogue in the middle ages 
was so restricted that only local roads wei e 
important and many of the long lengths of Roman 
road fell inio decay, became overgrown and 
■some may have reverted to agricultural land 

It IS necessary to examine the historical back- 
ground in order to appreciate why most of the 
present trunk roads pass through numerous villages 
and towns, often forming part of the mam streets 
and shopping centres thereof, to understand why 
there are long lengths of restricted width and why 
the alignment is often inferior. 'Fhesc trunk roads 
are to a large extent made up of short lengths of 
local road, but there arc a few exceptions, pai- 
ticularly those routes based on the Roman frame- 
work. In some cases it can be seen that the Roman 
road has been adhered to in open country but 
the modern route has been diverted so as to serve 
a particular township, whereas the original Roman 
route by-passed what is now the built-up area 

'I'he development of the motor vehicle has 
brought with it congestion in towns and village 
streets, and this congestion is accentuated by the 
long distance traffic using the trunk roads having 
to pass through the narrow village streets. Of 
recent years it has been acknowledged that in the 
case of the smaller towns and villages not forming 
a normal terminus for long distance traffic, it is 
desirable to by-pass the built-up area. Such a 
by-pass road serves a dual purpose in that by 
attracting the through traffic to use it the latter is 
enabled to travel more freely and quickly to its 
destination and at the same time the congestion 
in the town or village streets is eased to the extent 
that the long distance traffic is excluded. 
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'I'he by-pass road is therefore a very desirable 
provision for many of the towns and villages of 
this country served by trunk and Class 1 roads 
There are, however, certain exceptions, such as 
the very large cities like Liverpool, Manchester, 
Leeds, Birmingham and others Owing to the 
size and industrial importance of the city it is 
found that the majority of the vehicles using the 
main roads entering or leaving these cities either 
start or terminate their journey there. In these 
cases, therefore, whilst means are desirable for 


passing long distance trafiic through the city 
without entering the congested central area, a 
by-pass road as sucli contributes little to the reduc- 
tion of congestion in the mam streets of the city 
It IS therefore of extreme importance that the 
major arteiial road entrances or exits to the large 
cities should have adequate capacity for a high 
density of traffic. 

In locating a by-pass road to a town of say 
20,000 to 30,000 population, regard must be had 
to a number of factors Firstly infoimation should 
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be obtained as to the general movement of traffic 
in and out of the town and the proportion of the 
total movement in certain directions; if this is to 
be accurately assessed a traffic movement census 
must be taken to determine the general trends (see 
Fig. 15). This presents a difficult pioblem as 
it can only be carried out by stopping every 
vehicle entering and leaving the town on the 
approach roads and asking the driver his destina- 
tion An alternative but less satisfactory method is 
by recording registiation numbers, but this is much 
more nebulous in its results, as many vehicles may 
be lost and the “lost vehicle” must be regarded as 
those terminating their jouiney in the town 

Having ascertained the general trend of traffic 
movement it must then be derided between which 
directions the loop or by-pass load is needed, or 
in other woids which routes entering and leaving 
the town must be connected together without 
passing thiough the centic Where approaches in 
all directions appear to be equally used it may be 
necessary to construct a ring road completely 
encircling the built-up area and connecting all 
approach roads togethei In most cases, however, 
the definite need can be deter mined between two 
or three roads and the problem becomes sirnplei 
The next information required is the extent to 
which the town is likely to expand, particularly' 
on the side chosen to be by-passed 'I'his tan best 
be decided upon by examination of the planning 
maps or by seeking information from the Planning 


Authority, A knowledge as to the future expansion 
of the town is essential, as the by-pass road should 
be so located as to enclose the whole of the built-up 
area, both present and future, in Older to prevent 
buildings springing up on the by-pass road itself 
or on the side of the road i emote from the town. 
So many ring roads and by-passes have been 
rendered unsatisfactory' for their primary purpose 
by' building development adjoining them that the 
loregoing aspect must be given most careful 
consideration at the location stage On the side 
of the proposed load nearest the town a further 
salcguaid against encroachment by' building 
development is Ihe provision of an “amenity 
belt” which consists of a strip of land acquired by 
the Highway Authority adjoining the by-pass road, 
which IS sterilised so as to prev'ent buildings being 
erected thereon 

The engineer, having decided the two lore- 
going preliminary points, can then proceed to 
locate the by-pass as descnlied under “New Road 
Construction” 

Apart liom the foregoing considerations by- 
pass roads do not differ fiom any other new high- 
way and depending on the classification and 
importance of the loads which the by-pass will 
connect, so the lay-out will conform to either dual 
or single caiiiageway construction, with or without 
the provision of cycle tracks, and, if it is to be an 
all-purpose road, with the piovision of footpaths 
for pedestrians 
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By E L LEEMING, M Sc.Tech., M I.C E 


The recent drive for road safety under the 
auspices of the Ministry of I'ransport is an impor- 
tant step towards reducing the accident rate on our 
public highways The Committee on Road Safety 
issued a valuable report, with recommendations, 
on this question and naturally most of their pro- 
posals concern the city streets and congested areas 
where the accident rate is likely to be high 
Among their recommendations are the following 

(1) To implement the segregalion of traffic 

(2) Traffic signs and signals to lie irnpioved. 

(3) Parking in busy streets to be prohiliited 

(4) Adequate parking space to be provided 

(5) Street lighting to be improved and obstnic- 
tions on highways to be removed as quickly 
as possible 

The Ministry of IVansport has mote recently 
issued a report on the Design and Lay-out of 
Roads in Built-up Areas. This report also gives 
some very valuable infoimation and suggestions 
for dealing with road traffic in city areas 

Roads are dealt with under five headings, vi7 

Arterial Roads Local Through Roads 

Through Roads Local Roads 

Development Roads 

In addition to these there aic the single purpose 
road and the motorway 

ROAD DESIGN AS PART OF 
REGIONAL PLANNING 

In all the centre areas of large provincial towns 
the design of ring and radial roads requires to be 
related to the lay-out of other roads beyond the 
limits of the built-up area, thus the road pattern 
should be laid out as part of the regional plan 
It seems likely, therefore, that every large town will 
have at least an inner and an outer ring road, or 
their equivalent, as well as radial roads, m addi- 
tion there may possibly be an intei mediate road, 
and it is in connection with these local roads that 
car parking should be considered. 

The Effect of “Dispersal"’ on Traffic 

It should be borne in mind that in dealing with 
built-up areas we are inclined to accept the 


development as it already exists and to disregard 
the effect of new town filanning legislation for new 
towns and “overspill”, with its consequent ledistii- 
bution of industry. On the other hand, it is inevit- 
able that the present high density of population in 
London and the provincial centres will compel 
urgent attention to these matters. One question 
which should be examined is the relative cost of the 
effort to improve road conditions for tiaffic as 
compared with the cost of dispersal, m fact it 
might well be argued that it would be cheaper to 
re-build some provincial cities on an entirely new 
area rather than enter upon the laborious and 
expensive plan of reconstruction of the existing 
town with elevated roadways, costly intersections 
and subw'ays It often happens that there is no 
physical or geographical reason why a town 
should remain on its particular site. 

ALTERNATIVE ROUTES IN 
CITY AREAS 

Traffic is gregarious and often piefers to adhere 
to the busy mam road instead of taking a quiet 
alternative route In town areas, therefore, it is 
desirable to give encouragement to traffic to use 
a parallel alternative route m order to relieve the 
main popular thoroughfare which carries public 
service vehicles and a large number of pedestrians 
By the use of “Halt” signs the alternative route 
can be used without iiitciruption. It may be that 
two alternative routes, one on either side, are 
available, and in such cases a one-way traffic 
scheme may be opeiated. 

A SIMPLE FORM OF UNDER-PASS 

Where there is suflicient width at an inter- 
section the method of constructing an under-pass 
road IS w'orthy of consideration An example of 
an under-pass road is that of the tram subway in 
Kingsway, London Imagine what this w'ould 
mean if it could be used by other vehicles as well 
as trams! Often an under-pass road carrying one 
way traffic would be invaluable; no doubt one of 
the objections would be the question of mams and 
sewers, the depth of which may interfere with the 
construction of a subway at a minimum depth 
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If a two-way under-pass road only were con- 
sidered, much could be done in congested areas 
To under-pass a busy main road is the same thing 
as to under-pass a railway. Figure 1 shows an 
example of an under-pass road, budt prior to the 
war, at Reno, Nevada In this case pedestrians 
were allowed to continue using the level crossing 
and practically no provision was made for them 
on the under-pass road. 

DESIGN OF TRAFFIC CIRCLES 

Can a traffic circle be too large? The answer is 
“No,” but It can be too small With the large 
circle there is less need to slow down and it may 
well happen that there will be a saving of time as 
against passage around a smaller circle where 
slower speeds are a necessity 

As mentioned elsewhere, correct super-elevation 
is essential both for the approaches and the 
road surface round the circle itself 

The width of the carriageway should be suffi- 
cient to carry two lanes of traffic comfortably and 
to allow additional space for cyclists as distinct 
from cycle tracks; thus 30 feet might be rcgaided 
as a minimum. 

An example of a circle lay-out is shown in Fig. 2 ; 
pedestrian crossings are shown to link with the 
dividing islands; these should be of considerable 
length where possible, and of a tapering shape to 
conform to the transition curves at the entrance to 
the ciicle. A “traffic prow” at the narrow end of 
the separating island would make for a safer 
condition in the event of a collision (Figs. 3 
and 4). 

As an alternative to the circle, a convenient 
shape IS an ellipse: this will afford better speeds for 
the main road “through” traffic, while the other 
roads may be controlled 


the cyclist are as important human beings as the 
driver of a motor vehicle 

SIGNALS versus “HALT” SIGNS 

The “Halt” sign as a safety device has not yet 
been fully appreciated in this country. In America 
the main road has the prior right of way and 
branch road tiaffic of all descriptions must come 
to a stop; this becomes a habit and no one seems 
to disobey the rule Signals are not an unmixed 
blessing; to hold up traffic on a heavily used main 
road for a few vehicles wishing to enter from a 
branch road is bad planning of traffic movement. 
A “Halt” sign will often achieve the same purpose 
as a signal On the other hand if the main road 
traffic IS too dense for other vehicles to enter, then 
thev should find another point of entry more 
suitable 

Furiiilr use of the “Haet” Sign 

A more extensive use of the “Halt” sign could 
be introduced with advantage to all forms of 
traffic as enumerated below. 

1 . “Halt” signs at all entrances to major 
roads, i e Tiunk Roads, Class 1, Class 2 
and possibly Class 3 Roads 

2. The “Halt” sign must protect cyclists and 
cycle tracks 

3. The “Halt” sign should be employed where 
a minor road intersects a major road, i e. at 
a junction of a Class 2 Road with a Class 1 
or Tiunk Road 

An example of how complete protection may be 
obtained on a main road by use of “Halt” signs 
throughout is shown ip Figure 5 


by “Halt” signs. Varia- 
tions of this are given in 
Memorandum No. 575 
of the Ministry of Trans- 
port ; the centre island of 
the main road is widened 
and intersected to enable 
traffic to enter the road 
either to the left or to 
cross over to the right 
Subways and foot- 
bridges are not likely to 
be popular in spite of the 
safety advantages. It 
should be remembered 
that the pedestrian and 



Fig 1 — Removal of Level Crossing by Under-pass 
Road, Reno, U.S A. 


WHITE LINES 

White lines are used for 
the following purposes : 
street lefuges, traffic 
islands, lay-bys, etc. ; 
transverse stop lines at 
road junctions where 
traffic IS controlled by the 
police, by light signals, or 
by “Halt” signs. Such 
lines should be continu- 
ous and of a width of 6 in. 
They are also used to in- 
dicate curves (vertical and 
horizontal). If required 


94 



TOWN STREETS 



allowance can be made for filteimg to the left by 
stopping short at least 8 ft from the near edge of 
the carriageway; the lines should be at right angles 
and well clear of pedestrian crossings 

At controlled junctions lines should be at right 
angles and clear of pedestrian crossings 

Longitudinal lines on carriageways should be 3 ft 
long with a 15 ft. gap. 

There should be continuous white lines at 
bends on two-way carriageways with less than 
500 It. sight lines, also on three-lane carriageways 
with less than 1,000 ft. sight lines. 


Rti-LTsciOK Studs 

Reflector studs can be employed where the 
standard of street lighting is low. On intermittent 
lines the studs should be set in the centre of alter- 
nate gaps, 1 e at 36 foot centres ; on continuous lines 
the spacing should be 12 feet 

EFFECT OF THE TRUNK ROADS 
ACT 

The Trunk Roads Act marks an important step 
in the national administration of highways; a 
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Clause 4 contains 
poweis to remodel junc- 
tions and intersections of 
trunk routes with other 
loutes and to stop up, 
in the interests of safety, 
junctions of other routes 
with trunk routes and to 
provide alternative con- 
nections where necessary 
The Minister also has 
powers to acquire land 
adjacent to the road 
for the preservation oi 








further 3,685 miles of 
roads have been included 
as Trunk Roads, includ- 
ing certain selected routes 
in County Boroughs, 
which will avoid the 
main centies of develop- 
ment and form links m 
the Trunk Road System 
The Minister of Ti anspoi t 
now has power to re- 
organise the Trunk Roads 
System by the inclusion 
of existing and new roads 
Where one-way traffic 
is necessai'y a second route 
serving points on the trunk route may be included 
in the system Provision is made for the construc- 
tion, as part of the trunk routes, of cycle tracks and 
footpaths for use m connection with a trunk route, 
separated therefrom by inteivening land, as for 
example woodland up to a distance of 220 ft. from 
the carriageway. 


Powers aie granted foi 
the construction, as pait of the tiunk road system, 
of bridges and tunnels over or under navigable 
waters, piivately-owncd and maintained bridges 
carrying trunk toads will pass into public ownership 
'I’he cost of construction, maintenance and 
repair of such roads is to be defrayed out of the 
Road Fund 



H=Halt Sign 



J‘i(. ') Main Road in Rmii-ii- Ari I*kiiiiiiiii io "Umi" Suns iok Sidi Komis 


PROVISION FOR PUBL 
VEHICLES 


SERVICE 


In view ol thf [Jionnsc ol c o-ordnialion oi 
nationalization oljpublic tianspoil <in inti cased 
use ol public service vehu les on inanx of oui city 
stieets may be cxjiecled, and it is essential that 
kill piovision should be made loi them 

In appi oat fling the pioblerns of tiaffic tlie 
question as to whethci 
there is a real public need 
for the piesencc ofall the 
vehicles upon the high- 

way IS apt to be ovei- PTl lhTT~~' 

looked VSdien at peak 

periods hundit*ds of pri- . M 

vatc tars each driven 
by one prison arc seen, 
theic does seem to be an 
iridic ation of untaii 
monopoly of the highway 
and of an increase m the 
dangei to the general 
piiblie Eventually a fi' 

pcniit of satin atioii is ap- 

iiroached when in city 

centres it is often ([uickei 
to walk than to iide, 
although It may not be 
“easiei to breathe”. 

This condition had 
been reached in American 

towns before the war and, 

no doubt, that is the • H 

position to-day. In such ‘*.4’ ^4' 'S 

towns many owner-drivers 

refrain fiom using theii s'f '' 'B 

cars because of parking 

difficulties and use public y” '"f ’’ . 

transport instead. In one |w ' B 

town at least the ton- ■ 

gestion in the city was so 
great that enterprising 
garage proprietors on the 

fringe of the town created g — Composite Str 

car parking accommoda- Unh in Market 


lion and lan small buses loi the ow nei -drivei s to 
lake them into the city, collecting them in the 
evening and returning them to the car pai k 
Laigc store emporiums adopted the same policy 
'I'his relieved the congestion and i educed the need 
loi cai parking facilities in the centieof the town 
The advantage ol providing adecfuate car parking 
.iccommodation is fairly obvious and m the case 
of places of public resort the cai parks may requiie 

to be of fairly extensive 
j dimensions One car park 

, .» ,«ze- York World 

Fair w'as nearly a mile 
m length, so that some 
’ _ f people would have to 

- walk at least two miles m 

•' , the process of parking. 

, benefits of using 

' , f a car are to some extent 

-wiu_ _ ^ c ancelled out and in such 

ca.ses public ti anspoi t has 
"sm the aclvantage 


'•’f-t.psro 

. S fs?. 




I ''m, 




I '' ^ 


6 — Composite Street Sic.n and Traffic Controi 
Unii in Market Streei, San Francisco 
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BUS SHELTERS 

Fait ol the process oi 
catering for public service 
vehicles IS an adeciuatc 
supply of bus shelters; 
these are the ecjuivalent 
of our railway stations 
The coricet siting of 
shelters is an important 
pait ofourroad planning. 
The shelters should be 
placed along straight 
lengths, a reasonable dis- 
tance away from corners 
or junctions, or in some 
cases on the outer curve 
at bends; it is essential 
that the carriageway 
should be sufficiently 
wide, or if not, it should 
be widened, to ptovide 
space for standing buses 


G 





without restricting the carriageway foi other 
traffic, if the footp.ith is wide enough, bays can 
be formed to accommodate motor buses 

PROVISIONS FOR PEDESTRIANS 

Pedestrian Crossings 

The time is now approaching foi pedestrian 
crossings to be brought into general use The 
Ministry of Tiansport is urging Local Authorities 
to rc-equip tliese crossings up to pre-wai standards 
The question of the illumination of the Beacons is 
under consideration but for the moment no decision 
has been reached If the globes are illuminated 
then the carriageway stud spacing will be in- 
creased in accordance with the recommendation 
of the Departmental Committee on T raffic Signs 

Capacity of Footways 

The width of the footw'ay is often lestricted liy 
obstructions m the nature of traffic signs, Bclisha 
Beacons, Post Office boxes, etc., which reduce the 
effective width by about 3 ft. Investigations show 
that a footway is comfortable for traffic if not more 
than twenty persons per minute pass along each 
2-ft. strip of footpath; a higher density may be 
allowed for specially busy points or for special 
occasions. 


An example of a compositt unit in thi main 
Market Stieet in .San Francisco is shown in ITg G 
This reduces tlic obstiiiction to tlit main footw'.iv 
to a minimum — notice the sliect n.unes .ire also 
embodied, also the pedestrian crossing signs 

Guard Rails 

At busy points when- both pedestiian and 
vehicular traffic is passing it is lecommended that 
physical liarners may be employed, this, however, 
should be done wilh care as guard rails give a 
feeling of lestnclion. The openings will obviously 
be made on to the pedestnan tiossings hut if foot 
passengers weie compelled to use the cio.ssings 
within a limited distance thereof, it may be that 
guard I ails could be eliminated. At curves in 
built-up areas super-elevation can be combined 
with the election of guard rails on the outer edge of 
the curve, thus protecting foot passengers and 
making safe conditions foi road traffic 

The loadway on the outer part of the bend may 
even be raised two or three feet to form a prolet- 
mg waU to the pedestrians, thus achieving a double 
purpose (sec Fig 7) It may be aigucd that at slow 
speeds banking is not so impoitant, on the other 
hand even a modified supei -elevation is helpful 
to traffic, especially when the surfaces arc wet, 
greasy or frost bound. 
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SPECIALISTS’ DATA 


PROGRESS 


IN TRAFFIC CONTROL DEVICES 


AUTOMATIC TELEPHONE & ELECTRIC CO, LTD, 
LONDON, W C 2 

I his Companv speriali/( in “ Flfctiainatu" \<’hKli-,« tiidlid 
signal pquipnic-nt, whereby traffic at all types ol rcmcl 
|unctions can be eihcuiitlv coiilrc.ill< cl I be bysleni iiurin.illy 
comprises a Dc tec lot, a ( lontiollei ,incl the Sjgn.ils, c.ich cil 
ivhich IS desciibtcl bclcm 

Dl 1 1 C 1 ORS 

I he Ruad Vthiile Deltrlor ("Loniail-Rmkn^e" type) is a pressure - 
operated unit, \vhit,h is set Hush with the load siirlatc, anil 
generally extends oser appiiixiinali ly half the, width ol the 
road It IS located at a predele rrniiied distance friiiii the road 
junction, dependent upon the tvjjc of thoroughfare and 
ascrage speed of traffic, but is alwavs fixed so as to afford 
ample braking lime to the average dirver, sliimld the signal 
change to RED as he passes tiver it 

I'he unit Itself (set Fig I) teimpiiscs two steel contact 
strijjs lying parallel and suitably spaced ap.irt, which, 
together with thnr fli xible cite ln< .il e onnee lions are iiionicletl 
into a rubber envelope This e ri\ elope lies in a shallow easl- 
noti trough which is tejnrrelid into die load, and then sur- 
mounted hv a hard-wearnig luhbei tread, which is secured 
to the liougli by slttl strips The c tivelopt excludes moisiuit 
and dirt, prevents oxidiralion and being pi cssure-opt rated is 
unaffecleci by snow oi ice W here theie is any possibility of 
vehicles passing over it when proceeding away from the 
June ticin, the uni-dircctional form of detector is used In fins 
case the uppei steel strip is made m two portions and is 
designed so that the signals are only operated by vehicles 
approaching the junction The "Coni xe i-rACKAc.i ” type 
IS available in nominal lengths of 1 fl , 4 ft , 6 ft , and 8 ft 
The i ft and 4 ft detectors aic designed foi fixing hctw'eeii 
iramwav lints, the terminal liox being located at the side-, 
so as to allow llie maximum active sec vice to be used 

Tin Road Vfhicli DertenoR (‘‘PNia'Mxiic" Tvpt; is a 
recent development and possesses one mam advantage over 
the “contact-package’’ type, i e vehicles "parking” on it do 
not prevent normal working of the signals I he pneumatie 
design also permits the conl.art-makmg capsules to be so 
housed that they can readily and quickly be inspected at anv 
time 

In this design (see Fig 2i die lubbcr titad lia.s two air 
ducts extending the full length of the tread, being sealed at 
the outer end, while the inner end is led out through a ruhbei 
tube to a nozzle on the contact-making capsule (see Fig '5j 
The capsule unit comprises a diaphragm controlling a pair ol 
“make” contacts, and has two nozzles for connection to the 
rubber tubes from the air ducts m the tread and the expaiisicin 
tube respectively. 

This detector can be lioiised in the original castings supplied 
fot the “Contact-package” type, and is available in nominal 
lengths of 4 ft , b ft , and 8 ft , the 4 ft. size being designed for 
location between tram-lines All three sizes may be of the 
ordinary or um-directional type according to requirements 

T'hi. Tram Dmfctor is available in a variety of forms to 
suit all systems of tramway construction In its general form 
a circuit is temporarily closed from the hve overhead wire 
as the tram passes, thus actuating a high voltage relay which 
in turn closes the i2*vc>U A G. circuit of the Controller 

One type is suitable for actuation by bow collectors, while 
that illustrated in Fig 4 is the type normally used with trolley 


vvIkcI rollctlors only' In this ease the switch, high voltage 
fuse and relay aic elcvigiied lot c'cternal mounting on a tram- 
wav standard 

For tonduil tiaiiiwav systems, a special magnetic form ol 
dele i tor, eomprismg two units, is available One ol these 
units, consisting of a sjM-cial sti el cylindrical permanent 
magnet, is mounted e»n the off-sitli ol tlie slot rail The other 
miitams an armatuic, contacts and a terminal box, and is 
memiited on the iic.st-sidt of the slot-rail. Both units have 
cylindrical projections winch protrude through holes cut in 
the slot-rails as shown m hig 4 Normally, the pull on tlu 
.aiiiialuic maintains llii* ciintacts open, but when the tram 
collecteii icmams opposite ihe polc-latc of the permanent 
magnet, the armature releases, thus closing the- contacts 

Pi nt-STRiAN PRhss-nuneiN — A tvpic,al jicdestrian press- 
button panel is shown in 1-ig 6 4 his is made ol cast- 

ahiminmm, and the Ictlenng is cm a vili pons-enamelled plate 

CeiNiRoiiFRs Ml “F.lpclro-matic'' eontrollcrs comprise 
a compact, readily replai eable inner unit mounted m a 
pilhir, and fitted with both fiont and rear doors Ihe pillai 
contains ilir mam swiuli, fuses, a six-way facility switch, a 
pusli-bulton, radio mierferenci siiirpressor, terminal bloc k, 
and the pt rrn.inent wiring Space is also jirovidcd for certain 
auxiliary apparatus, sucli as an automatic time switch to switch 
the sigmils on oi off ,is ne|inied, an elecliicily e onsiiiiiplion 
meter, mains sealing boxi s, c li 

The six-way l.irihiv swileh and Ihe push-button are filled 
at the top of tin jiillar on opposite sides This switch can 
111 set 111 any one ol six |x>sitii>iis, by means of a sjseeial key, 
without opening iilhei dooi, to pnnidc the following 
oijcralions 


Poittwn 

Off 

kllTO 

.\iiiei Amih r 
'I S CONTROI 

Am 111 K 

Manual 
All Red 


Suntrh Operahon 
All signal lights off 

■Signals e oiitrolled autoiiiatically I nnc 
switch (if fitted) IS ovcr-i idden 
Signals eontrolled automatically and 
amber globe lights on ’lime switch (il 
fitted) IS tffee live 

Amber globe lights only Time swileh 
(if fitted) IS over-ridden 
Manual operation 
All signals display red 


Wiih ilic facility switch on “manual”, the signals can be 
changed by depressing and releasing the push-button 

In case-s where the supply mains are direct current, a 
second pillar is required, and this contains a rotary converter, 
together with other auxiliary equipment The function of the 
converter is to sujiply 2S0 volts single phase at the constant 
frequency of 50 cycles for the purpose of operating the con- 
troller. 

liih Inner Unit — .Several forms of inner unit are avail- 
alile All units comprise an A C. operated mechanism which 
aufomatirally performs the necessary switching operations to 
the signals in aicordancc with the indications reieived from 
the detectors Various radial adjustment switches arc 
provided and the.se enable the controller to be easily and 
quickly adjusted to the requirements of the traffic at the 
particular junction at which it is installed. 

A chart is attached to the inside of the door and this is suit- 
ably marked to show the normal sctdiigs A complete set of 
drawings and diagrams is also accommodated msidc the 
pillar to lacilitate maintenance 
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PROGRESS \N TRAFFIC 
AUTOMATIC TELEPHONE & ELECTRIC CO . LTD.— (comrf ) 

SiONAi^s — Any type ol signal ianteru may be used with the 
Llectro-iriatic system, and they may be post or bratket 
mounted or suspended In the lase of ATM conlrol 
signals, these are built as separate light-weight units which 
can be fitted by simple attachments to standaid, bracket or 
suspended type mountings Signal heads are attached bv 
means of laminated springs inadt of hard-rolkd ‘^Staybnic”, 
which gicatly facilitates tilting of tht fieads up or down to 
ensure maximum visibililv on gradiciils, or wlure long-range 
visibility is important 

The optical system of these signals employs an 8-in 
chromium-plated copper leflectoi and a diffusing roundrel 
winch gives good straight-througli illumination, combined 
with brilliant visibility over a wide angle A typical three- 
face signal IS shown m Fig 7, wink I ig 8 slums the mctiiod 
of fixing tfie left-hand turn signal 1 he single "cross-now** 
signal shown in Fig 9 is lor use at pedestiian crossings dose 
to road junctions, but a double signal unit foi ciossmgs 
located at some distance fiom junctions is also available 
All Wirt connections are suitabl> coloured for identification 
purpost s, and a bare ivirc is suppiud fui earthing the signal 
budv 


BARRS-POCHIN PATENTS. LTD. CYFFYLLIOG. Nr 
RUTHIN 

This company specialize in ihc production ol ilUmuiiuUd 
load edging, wliicli is available m tlu follosMiig aim native 
systems, all of which aliord drive ts sufhrtent inciiraiion of 
both the width and contour of the load 

System A 'Ihis consists of spacing two IJ m diaiinicr 
reflectors, one white and the othri led, back to back at 
iiilcivals ol 4 to 8 yards areordiiig to the width ol the road, 
in specially-designed grooves which art caiiu'd on to adjacent 
kerbs (ihtcc kcibs in allj to piovidt foe access of light 

bvsrEM b -I'his comprises siniilai spacing to (A), but 
illuiinnation is obtained by means ol a lens lioklcr winch 
tames two wide angle' strip lenses one red and the otliei 
wliiu, bac k to l»a( k '1 he re ll< <-iois aic not so jiowoiful as iti 
(\i but puAide leflcclion to cars appioachmg m an> direc- 
tion through an angle of 1^00'^ 'Hits s)stciii can also be made 
to give the same coloui effect in dav- Lime l)> tlie provision 
of coloured lens holders, the RED, AMBER, GREEN 
effect being maintained day and night 

Sysiem C -In this system, comparatively small lenses aie 
tinployed (two back to back in eacli keibj to provide an 
unbroken line of iliuininalion 

All three systems provide RED icfkclois on iVic near-side 
of the road, while the ofT-side kerb is indicated by WHITE 
reflectors Ihusadiivei tan make use of the full width of the 
road, which is sufficiently clear to him for a distance of 100 
yaids with only side lights Pedestrians ciossing the road 
interrupt the reflection, thus indicating their presence In 
fog tliese leflectors, especially in the case of System C, 
where there is one reflec toi every '5 ft , are of exceptional 
value 

Facetfd Kerbs —This is a new type of kerb reflector (sec 
Fig 10) which has been laid experimentally on a strip ol road 
in Somerset 

Existing Kerbs —For use on existing kerbs two further 
types aic av'ailable The first, shown in Fig 1 1, can be hxed 
between the joints of kerbs, which should be enlarged so as 
to accommodate the bolt provided The bolt is usually 
grouted in position with cement and the device then secured 
to It by means of a nut which fits into a recess The unit is 
so shaped that vehicles fouling it, *‘ride-off” the tapered 
face without causing any damage 

The type shown m Fig. 12 can be fixed to cither the top or 
face of existing kerbs by means of two *‘Kawlplugs”, and 
can be supplied with either two or four small lenses as 
required 

In case of the absence of any kerb, the concrete stud shown 
in Fig 13 may be used. Tfus is designed to allow for use as a 
road edging, 2 to 3 in above and 6 m below the ground 


CONTROL DEVICES 

B M B ENGINEERING CO . LONDON. W C 1 
Makcis of the S\rKri-TaNh Road Maikcr illustiai(<l m 
Plate HI, Fig 2 Ihis machine has a four-cycle engine \miIi 
governor contiol, it docs not rcquiie a compressoi thcirbv 
eliminating many moving pai ts 

The will til ol line produced can be instantlv v ant f\ hr tvver w 
3 and 9 m and a shielding device ensures sharp ddinUiou 
on the iidts of the lines Die spraving allaciiiiicnl tan Ik 
easily removed and used foi spraying gutters, laruj) pusis, 
guard rails, < tc Hit* entire mechanism is totallv inclosed 

THE CARDIFF FOUNDRY & ENGINEERING CO, LTD. 
CARDIFF 

This Company rnanufatluic fiootl-lit lefuge islauil ijoii.iids 
and tiaffic direction posts of varying types for t onliollirji> 
both vehicle and pedestrian tiaflic 1 he bollards an eciuifipcd 
loi use with cither clectriciiv or gas, thtv^ arc tonstiiKied t>t 
tiutiloim Si'cliori cast iron ami weigh fiom 2 to (wl , 
attordmg to sixe Floodlit on all loin sides hv im ms ol j 
patented paiabolic leflectoi, thev give a down lx am ol 
.ippioviinalclv 120 degrees 

This Gompanv also iriak' signs ol i jst lustlfss alumiimim 
whu h can he supiilicd iillur plain or lellexed They t iii lx 
made vvilh eiihei internal ot ivLciiial lighting 

THE CRUCIBLE STEEL CO . SHEFFIELD. 2 

Slainltss Su cl roail-siuds and road lim [>lal( s with fish- 
tail shanks foi giouting in. and dnvi-m chisi 1 shanks Mruk 
111 two sizes, 4 m square or Im lound, for peck sman cios-ings 
and load dir<ction lines 

NORMAN W DUNN & CO . LTD , DUNNINGTON. YORK 
"Hawkins*' Ptrmaneni 'Iramk. Linf made ol wliiii 
lubber on filh d bitumen base No painting icquimi 
Suitable lor .ill kinds of road and iiaflic direction maikinn, 
wording, etc 

THE FIRTH-DERIHON STAMPINGS. LTD, SHEFFIELD 
Koad marking siuds and slabs m.uli in I’li ifiA u kt i s 
“Si vv bkiil" skel, di up-forged, solid, sejuaK oi inmul In ids 
with vatious types ol shanks 1 liroughont file liny iulh 
utain their silvcry-wlnu coloui and aic guaiantitd loi 
10 years J hey are suitable for all kinds of peimaium lo.ul 
and iiaflic direction maikiiig and wording, i tc and uqimr 
no replacement Made in various shapes and sizes fioin 2 in 
louad to 12.sC in slabs (See Plate ITT, Fig 4 ) 

THE FOREST CITY ELECTRIC CO . LTD . STRETFORD 
This roin]>any specialize m the inaiiulac tuic ol Autoiaatic 
Road 1 raffif Signals for installalion at slice I iiUersi ( lions, and 
also Portable Road Signs lor use at single-way junc tions 

FRANCO TRAFFIC SIGNS, BOREHAM WOOD 

Although this Comjiany is only just resuming manulaf- 
lure, they will shortly be in a position once again to maiki t 
the wcll-know'ii Franco ILcflex Traffic Signs and Fillings 

GOWSHALL, LTD., LONDON AND WALSALL 

All types of road signs, both plain .and reflex, ami illunnn- 
ated either externally or internally are manufactured by 
Gkiwshall, Dtd 

Their products range from Slit cl Nameplates and Hus 
.Stop Signs, etc , to such items as Portable Warning Signs, 
Segmented Island Sues, Beacon Globes, Direction Posts, and 
all types of Road Studs and Letters 

HARDY & PADMORE, LTD. WORCESTER 

Tilts firm specialize in the manufacture ol siicct lighting 
Ixillards and signs, which arc strongly (onsirucicd lor long lilt* 
and hard usage. 

THE HUB IRONWORKS CO. LTD. CHIPPING 
NORTON. OXON 
All types of road traffic signs 
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,n 1 Plate II. — Trafuc Control Devicfs 

f-iGS 10, 11 12, 13— Barrs-Pochin Patents, Ltd , Fig 14“Jesi»er, Mellor & Go , Ltd . Figs. 15 & 16~Geo. Pike, Ltd. 
rios 17, 18, 19, 20 — Reflegtino Road Studs, Ltd., Fig 21 — Yorkshire Switchgear & Engineering Co , Ltd 
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PROGRESS IN TRAFFIC CONTROL DEVICES 


R S., LTD, LONDON, S W 1 

I his company manufacture a variety ol road traflic 
equipment, some of whit h is detailed below 

Road Signs — Ihesc are made in either cast-iion or 
aluminium, and are equipped lor either internal or external 
illumination 

Bflisha Beacons --Supplied complete with posts and 
fittings, the beacons are made from glass or spun 18-gauge 
steel 

Road Goniractok Signs — Ihcse include “Stop and Go" 
signals, warning boards, eu , and are available with either 
plain Ol reflected letters A.11 types aie eqinpp< d with suitable 
stands 

Road Studs and VVaiih Lini Plaips — The studs are 
rnanufacturt d liom stainless steel, and are supplied 4 in 
sciuare oi round, with chisel or fishtail shanks '1 he Line 
plates, also made of stainless steel, arc available in numerous 
si/es 

SiKii 1 Naml-piaies and Hvdrani ITatks - I hest ate 
embossed from puic aluminium sheet and finished with 
(ellulosc enamels 

JESPER, MELLOR & CO. LTD. LEEDS. 11 

This Company manufacture all types of illuminated bollard 
sign panels under the trade nanu of "‘J^cohn" These are so 
(onstrucltd liiat m the event of damage, ilic breakage is 
(onfintd to the plain glass which is fund to back and front, 
so that lluY ran ht repaired witli orclinaiv plain glass at 
small cost, while jemairiuig readal)k until so repaired 

Letleiing, in wlucli no piaint is used, is white on a blue 
ground, and the sign can be c asily luted to aii> t>pe of bollard 
The sign itself is made from non-bniilt material, and all 
glass IS scaled wiili waterproof tape A typical example h 
shown in Vig 14 * 

JOHNSTON BROS (CONTRACTORS). LTD . DAWLEY. 
SALOP 

Makers ol simj^le .md cffccLivi cornoiiih island signs and 
li aflic bollaids I In \ at c c asilv c Ic aned, need no painting and 
aic ( apahh ol lieiiig illuminate d h\ < illi< r ( I< ( tru itv oi gas or 
can be line d w uli leile e lot studs 1 h< signs ate m aluiiuaiuni 
flames which aie easily removed foi lamp adjustments 

V new df velopineiit is ilie Lv NX Linl Markir illustiaied 
ill Plate 111 Figs 4fi, and i , w lue li c Uuimate s loss ol tune and 
habihiv ol eii oi , giving a e orree t la> -out wuhont marking off' 
It can he folded compacilv loi liansporu and eari Ik' uvd b> 
any Icngihinan without assistance witli the cciiaiiuy ol quick 
aiui at I ui ate icsults 

ALEXANDER KENYON & CO, LTD. MANCHESTER 

Ibis company is lUJteel lui its piodurlioii of all types ol 
roael-vvorkeis' tools and also as suppliers llie ‘‘'‘Senh^kt 
Un\ ' Road Darige i Lamp This lamp is specially designed 
(or long-burning wiihout attention, and on I gill of paraffin 
will bum steadily loi 50 bouts The special “berilight” 
lenses filled provide a biiiliant distance danger light, while 
further luminous knscs in the lamp dome instantly r< fleet 
hack light from e ar head-lamps, etc i he lamp can be supplied 
with cither three luby lenses, or white^ lens and rufiy slides, or 
tw'o ruby and one white lens, as lequired, and all lenses arc 
easily replaceable if damaged 

WALTER MACFARLANE & CO . LTD.. GLASGOW, N 

All types of traffic bollards 

NORTHERN & MIDLAND COUNTIES ROAD SURFACING 
CO. LTD.. YORK 

Agents for Duraline plastic white semi-pcimanent traffic 
line, approved by the Ministry of Jransport K.ariite 

* Since going to press, the colour of all sucli signs has been 
changed by Ministry of Iransport Regulation to black 
lettering on a white ground. 


reflector road studs, whu h are riTushroom-shaped metal 
studs fitted with powTrful lenses and w'hich can be inserted 
on roads of any type surface This company undertakes the 
laying of traffic lines and studs under contract to the Highway 
Authority 

GEORGE PIKE, LTD. BIRMINGHAM 

T'Jiis company are pioneers in the manufac lure of portable 
< Ic< inr traffic controls designed to meet the requiicmcnis of 
Public Works Authcjrities and Contractors on jobs where some 
foiui of signalling cithei than “flagging” is itcjuired (sc<* I ig 1, 
PlaU 11 If 1 he langc covers cither or botli Hand Opeialioii 
and Automatic Changeover types, and the lontmis are 
dt signed foi use with mams supply or cc^mplete with crigine- 
gcfieiatoi SCI The control panels are fitted with a “tell-tale” 
airangcnunl, so that any fault at the signal head is immt=“di- 
aic ly indicated on the control panel 

Ihcre IS also a wrIc* range of warning boards mounted on 
siiong angle non names hinged Joi folding Boards arc 
let u led wiiii leflectoi studs as required 

1 his firm also supply various other forms of temporal y 
traffic signals and cautionary signs 

A typical cautionary sign is shown in Fig 13, and consists 
of a rcllec tor-type notice board mounted on a strong angle 
iron frame It is hinged at llit top for folding and the letters, 
which aic 4"in in height, arc clearlv visible both day and 
night I'lg U) illustiates a typu'al rnanually-opcraud leflertor 
tiaffic signal, mounted on an iron tripod, and standing 
approximately 6 ft high I he icvolving disc is 2 ft in 
(liAinctcr, while the 0-in high letters arc coloured RKU and 
(»RLLN respec lively ITie mounting also provides for the 
attac hiiiciii ol a red w arning light on top if dtsirtd 

Many othei signs are available, and can be supplied with 
o! wulioui nlUrior studs as desired Various types ol 
paraffin lamps and i oioured flags aic also supplied The finii 
au also specialists m ifie rnanufaclui e of all tyjies of Public 
iXuihoiity Iciolsand Plant 

QUEENSBURY ENGINEERING CO, LTD. STANMORE. 
MIDDLESEX 

Manulaciureis ol illaminaied and non*illuininated traffic 
signs ol all kinds for ])crmanf*nt use, in ccjtilorniity w'Uh 
Ministtv of T ranspoi I Regulations, and foi temporary use 
during highway coDsiuution and lepair Products include 
signs, i untied devices, rdlcciing lenses, letters and nameplates 
in metal, wood and glass 

RADIOVISOR PARENT, LTD. LONDON. NW1 

Jins company is noted lot its “Radiovisor” Light-Ray 
Lquipinrni for the automatic control of Street Lamps, 
Diiection Signs, 1 rafhe Bollard Lights, etc , operated on the 
Sckniuni Biidgt piinciple T lie artificial lighting of the signs 
IS aiitoinatically switched ON or oif according to daylight 
intensity Other pi odurtionsineludc* general light-ray devices, 
surli as the vehicle counting and vehicle height gauges 
eiccud in ifie Mersey Tunnel 

REFLECTING ROAD STUDS. LTD . HALIFAX 
This company manufacture a variety of reflecting road- 
sigm, but specialize m the production of a particular road 
stud, roninionly referred to as “Gaisi<yi:s*’ (see ITg 17). The 
reflecting lenses arc liouscd in a highly resilient bridge- 
shaped rubber pad which clips into a box-shaped metal 
base provided with ramps to protect the pad, the complete 
assembly being paved into the roadway. Vehicles passing 
ovci the stud depiess the rubber pad containing the lenses 
and 111 the process of depression and re-bound, the Jenses 
contact a stationary wiper and arc cleaned 

Ihe pad comprises a durable rubber unit which is rein- 
forced with canvas on similar lines to a car tyre It is supplied 
in WHITE rubber, and is easily fixed to the base by means of 
the special tool provided The lens wiper is incorporated 
into and forms part of the pad, being finnly secured in a 
stationary position by the walls of the metal base. 
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Plate III. — Traffic Control 

Fio. 1. — Geo. Pike, Ltd., Fio. 2. — B.M.B. Engineering., Fio. 3. — Johnston Brothers (Contractors), Ltd., 

Fio. 4. — Firth-Derihon Stampings, Ltd. 
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REFLECTING ROAD STUDS. LTD— (contd) 

The lenses are each protected in a rubber cap and hermetic- 
ally sealed in a special copper container They are fixed at a 
blight angle from the hon/.ontal, so as to give the best reflec- 
tion at from 70 tcj 1 00 yards The lens container is anchored 
to the pad by means ol non-ferrous dowels, two being fitted 
at each side of the pad Lenses are usually White or crystal, 
although any special colour, oi pads lensed on one side only 
can also be supplied 

The base is cast in one piece and weighs 7J lb , and will 
stand up to heavy army tanks without breaking The taiscd 
projection or pad protector ramps afford adequate protection 
against undue thrust by traffic, snow ploughs, etc Adhesion 
to the road surfac e is fac ilitated bv the c umbination of tapered 
walls, projecting lips, and particularly by underneath cavities 
which are filled with the same material as is used for bedding 
the unit Tig 18 shc)ws the complete unit hefoie fixing 

Mastic Asphalt concrete, is iht medium emplovcd when 
installing “Cats-eyes” 

For the maiking of curves with a radius of 200 feet or 
less, a special angle type stud is available, the opposing pad 
sides with reflectors embedded, being set at a 10 " angle I'his 
type IS intended for all load bends, Y-junctions, roundabout 
approaches etc Fig 19 shows a bend provided with this 
type of stud 

Another type is the Kerb Stud, which is a miniature 
rcllecting road stud, complete with sclf-cleaning device, 
which can be fixed into any “existing” kerb at varying angles 
'The lenses are kept clean by the lubbcr pad being depressed 
by the “occasional” pedestrian 

All parts of the “Catseye” road stud are replaceable and 
the studs, apart from being used to indicate the centre of 
main roads, can equally well be adapted lor Traffic Fens, 
Road Junctions and Traffic Deviations, also for traffic signs 
(see Figs 20a-20c, Plate II) 


THE ROYAL LABEL FACTORY. STRATFORD-ON-AVON 

All load and traffic signs, street name-plates, hydiani 
indicators and reflecting road studs cast in silicon aluminium, 
finished in synthetic enamel baked on ReHex types have higfi 
class sealed lenses. All signs are in accordanct with Ministry 
regulations, but special signs are made to order Specially 
suitable for use in coastal areas where rustless qualities are 
desirable Lettering is raised aliove normal surface and is 
easily renovated 

THE SIEMENS & GENERAL ELECTRIC RAILWAY SIGNAL 
CO , LTD . WEMBLEY 

I'his section would not bt complete without some mention 
of the “AuiOiU-x” system of road traffic signals, installed 
by the above Company 


ACCESSORIES FOR 

DURA FENCING, LTD , LONDON, S W 1 

Manufacturtrs and Specialist Ereflors ol every type of 
Fencing. 

THE GEO H. GASCOIGNE CO, LTD., READING 

This Company specialue in the production of steel clamps 
used in the construction and erection of traffic signals, etc. 
Known as “Kee Klamps” they consist of a central sleeve with 
one or more branch sockets, through and into which the 
constructional tubes are assembled, forming a sliding fit 
They are gripped in position by cufpsided grub screws which 
bite into the tube surface Standard bores range from | in. to 
2 in , but other sizes can be supplied Assembly operations 
arc quickly and easily effected, and can be carried out by 
semi-skilled or even unskilled labour. 


Fhc system, which is a vehicle-actuated one, employs 
pneumatic contacts in the road to detect the presence of 
vehicles ft has the approval of the Ministry of Transport, 
and IS available to Highway Authorities responsible for tin 
coiitiol ol traffic at busy road junctions 


Wm. SMITH & SONS, BARNARD CASTLE 

This company inanuiac lure Ro.id Direction Sign Posts and 
Svmlrols eithei plain oi relic i led and constructed lioin casl- 
iioii Ol cast aluniimuni 


TARPEN ENGINEERING CO . LTD . LONDON. S W 3 

Makers ol the I'akpln I'RArnc LiNt Marki r lc>r maiking 
white lines on roads and kerbs, exti.i equipment ran be fitted 
lot spraviiig lit at oils and s.ift ty leiicts I he ncubiTK is 
operated bv a petrol engine and eompi essoi 

UNIVERSAL RUBBER PAVIORS, LTD., MANCHESTER 

traffic line blocks and studs made of rubber attached 
pcrmaiienily to coiicictc base blocks. 4J 4j iii square, 
they obviate the necessity lor lepaii and are non-skid, clustless, 
and even-surfaced, absorbing noise and vibration, and have 
cxcellciit visibility 

GEORGE WILD (LONDON), LTD, LONDON. NW7 
Manufacturers of hurricane lanterns (or the use of road 
contractors, etc 

YORKSHIRE SWITCHGEAR & ENGINEERING CO. LTD, 
LEEDS, 6 

This company [specialize in the manufacture of all types 
ol gas or electrically illuminated refuge bollards 

The type Cl I -F L shown in Kig 2 1 has a hat lantern 
with one Kilp Lipt. or olhei lettered sign and one plain 
opal glass pant I Both panel and sign are filled in removable 
metal Iranies which are locked with special screws for which 
a key is provided 

The trunk of all C-typrs is fitted with six plain opal glass 
panels, which cover the maior portion of its length, one ol 
the panels being removable Clomplete eleetrieal equipment 
(iiiiniis lamps) is provided, consisting of Wylex fuse con- 
nector and vibration pioof Lamp holders, while ample space 
is provided in the lower part of the trunk for housing and 
time-control mtchaiiism Ihree §-ni iouiidalion holts are 
supplied with each bollard lor gi outing iii position on site, oi 
“Foundation Kools’’ can be supplied il desired, their root 
depth being 18 in 

STREET LAY-OUT 

HARDY & PADMORE, LTD , WORCESTER 

Makers of iron and steel bus queue shelters, of strong con- 
struction, as supplied for Worcester, Derby, C.hesterficld, etr 

HEATHS (ECCLES), LTD, PATRICROFT, LANCS 

Well-designed “VierrORY” Scai-s made of wood and steel in 
a good range ol sizes for highways and public places 

L T RER Guariis ol wire and steel strips affording 
ample protection for tre es planted m public highways 

HILLS (PATENTS). LTD. LONDON, WC1 

Makers of Higrade pressed aluminium, and IvoRnE 
riveted on mirror plate background, street name-plates, 
manufactured by the same method as motor vehicJe number 
plates. The original finish remains permanent. Ivorite 
lettering is solid white Uiroughout whole thickness. 
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JEPSON & CO.. LTD , SHEFFIELD. 1 

“Durable” street name-plates made of 16 s.w g embossed 
aluminium covered with non-cliipping pliable enamel. 

PEERLESS FENCE & PRODUCTS. LTD . UXBRIDGE. 
MIDDLESEX 

Manufacturers of lock-woven, t hdin-link, chestnut pale and 
woven board fencing, remfoiccd roncrcu and steel jiosts, 
gates and accessories undei the tradi name “Pefrli ss" 
Sires vary according to individual requirements 

W A SKINNER & CO . LTD , LONG DITTON, SURREY 

Speiialists m lint mg. intluding fliestnut paling, vvovin 
board, and wooden lencmg of all tvpts .Su|)pliirs also o( 
concrete post and wire leining and rattlt feiiting 

STEELWAY, LTD , WOLVERHAMPTON 

This company speciahzi in the prod tit tion of the S i n i vs vs 
Pedestrian Safety Barrurs Made from tubular steel, with 
eithei one, two, or three lines ol railing, these barriers an 


intended for erection at danger points m roadways, m order 
to prevent pedestrians stepping of! the paveiueni The 
design employs patent sockets, whuh greatly lacilitate ihc 
removal ol standards or rails, when this betomes netessary 

STELCON INDUSTRIAL FLOORS, LTD, LONDON. EC4 

The .SrFii'ON Cy( 1 1 - Bloik is inadt ol reinforced i oiicri n 
vvith a specially-designed gioove lo lake one wheel ol ,i 
bicycle No maintenance is netessary anti die blntks cause no 
obsti union when not in ust 

A WEST & PARTNERS, LTD . LONDON. S W 1 

Siipplitrs of tlr.vwing office and surveying (quipmiiil ol 
all kinds, sptiialities int Intle Unu pen sltniils with Itlleis 
vary mg in height from ,'*5 m up lo 2 in , Pi anifer tJrawmg and 
Hat mg papers, scnsili/ed papeis and thawing offit c fiiriiituit 
Rfctophat Rapul Reproducer for photostat i opics of ]>bms 
•intl tint unit ms J his liim uiiclerLakt plan i epi tidut tion. bv 
tfycline, true-to-st ale, blue prinl or bromostat processes, aiul 
t inploy a large stall ol liraughtsmcn, liacris and map and 
plan nitiunters 


BRIDGES 


BRITISH INSULATED CALLENDER’S CABLES, LTD , 
LONDON, W C 2 

Cai 1 1 ni)ER-11amii ION liRiuca s au unit-ttuistiui non 
hriclgts, winch are used as ptrmanem 01 ttmptiiaiv stiut- 
Uiies Ihty are construtttd Irom prelabiualcd galvam/td 
steel meinbers which have been pg-drilltd and .aic nilei- 
cbaiigtable, and can bt eretltd with tin tmimiium of skilled 
labour Alter use as ternptirary sliiuiuits, ihev are tasilv 
dismantled and the toinptineiu parts storid without fcai of 
dt It noratitm There ate lour lypes of Calli rider-Hamilton 
bridges A- -Light highway fotitoi table-carrying bridge vvilh 
a normal maximum span ol Will B (200 It span) lieavy 
duty Inghway and light lailwav and C and D, railway main 
and branch lines witli 2')() and ffiO l( spans lespet tiv'ely 

DORMAN LONG & CO , LTD , MIDDLESBOROUGH 

fins company carry out the construction ol steel bridges of 
all types in any part ol die wot Id \ stall ol qualified engineeis 
IS maintained to produce designs lo suit custonurs' lequire- 
iiieiils. Fig ll) shows Lambeth Biiilgc, Ltindon 


THE EXPANDED METAL CO, LTD, LONDON. SW1 

‘‘IvM-AMi 1 l.APVNUni S Tn- 1.-( ItiNt R I 11 ,Si viis ol uiiilorm 
lluckiussts llnoiigliiiiil the c ross-si t lion au used as ditkiiig 
of shoi I span biitigts lo attord with tht Miiiisirv of I r.ans- 
|H>it si.-mdaitl loadings lor highway In itlges Lxi'Ami i” 
!• xi'AMim hCFFi IS ust ri to reinfoit e tout irte budges t-ig [i{ 
shows Leather Bridge buill Itii the Woi t eslt rsbire Counts 
Council wilh ''Lxpamt I" t out rele decking .'ind arch 

THE RUBEROID CO, LTD, LONDON, WC1 

Rlia'ex bridge insulation is i (imposed of several distinct 
latniualioiis, each impeiishabit and waterprool, it is lit xiblc 
and elastic and its liilumtii tonltiit is very bigli Tins 
insulation is et|ua!lv i fficit-nl on bndgis ol biitk, masomv. 
It rrti-coiit It It or sletl I’luvi-x insulalitm vitigbs I'M to 
11 lb pt I st| yd , attortlmg to spt t ilit ation Cn attoutit til 
ns wciglit It iiiav lasily bt iranspoileii and an tnitslanding 
ativaiitagt is lilt spec cl al wbitli the malenal may bt laid 
Kiochiusb Bridge, illuslraltd in T'lg It is iiisulalid wiili 
Tluvt X 


/'tir SiheduU nj ustil in Roinhirork, iiicluditin I riijjic Line ALiikinii I*nint'> ( \re fnii'e j d * ) 


]i fiilit every rare ha\ been taken in tnmpiltnt^ tht\ injornuition, Ote otniiMon oj any nnnie\ must not be held n\ unldvintt any 

dejn leneit i in the piodiuts of any tompanv tomerned 

for full addresses, see Manufacturers' Directory 
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As approved and 
recommended by 
the Ministry of 
Transport 



lines and Studs 

JOFO Road Studs and Road Lines are 
supplied in Fine Glazed Finish and are guaran- 
teed for five years. If proved faulty under 
ordinary working conditions they will be 
replaced free of charge. 


ROAD LINES 




STANDARD 
ROAD SIGNS 
IN SOLID 
STAINLESS 
STEEL 





ROAD LINES, as employed 
In laying down long lengths, 
I.e., HALT SIGNS, etc 





•v 



Size 

12"X6" 

12"x5" 

12"x4" 

9"x5" 

9''x4" 

8"x5" 

8"a4" 


Approx Weight 

5 lbs 8 ozs 


12 

12 

9 

13 

2 

8 


ROAD STUDS 


1 & 2, DRIVE-IN TrPE 

Size Approx Weight 
4” square 17 ozs 

4" round 15 ,, 

ROAD STUDS 

3 & 4, FISHTAIL TYPE 
Size Approx Weight 
4" square 19 ozs 

4" round 18 ,, 

TRIANGULAR 

PARKING STUDS 

Approx 

Weight 

5, Fishtail Type 18| ozs. 
& Drive-inType 18+ ,, 

Pricesfor built-upletters 
will besubmitted against 
enquiries. 

OTHER SIZES 
ALSO SUPPLIED 


Head Office: BROADFIELD ROAD, SHEFFIELD, 8 Telephone. SHEFFIELD I A 

London Office: Central House, Upper Woburn Place, London, W.C.1 Telephone: EUSTOhl 4086-7 
Glasgow Office: 93 Hope Street, Glasgow, C.2 Telephone: CENTRAL 4281 
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ROYAL LABEL 
FACTORY 

STRATFORD-ON-AVON 

Telephone 2629 



WfcSf HORSL EVTi] 

EAST CLANDON 5' 

' ' - - 


i i EFFINGHAM JUNC I N 
^ DOWNSIDE 2V' 


HALT 

1 — at I — 
MAJOR 
ROAD 
AHEAD 


I If 

IT 

I. If** 
It I 
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ROAD 

WORKS 

AHEAD 


Highway construction calls for QUEENSBURY Traffic Signs 
The Contractors can find in our range of temporary Signs and 
traffic control devices everything necessary for warning and 
directing pedestrian and vehicular traffic day and night 
To the Public Authority responsible for the highway. Queensbury 
offer a Sign service backed by more than a quarter of a 
century of experience with emphasis on quality efficiency 
and low maintenance costs 


Specifu 



ROAD TRAFFIC 

SIGNS 


SIGNS to Ministry of Transport approved designs Illuminated (Electricity Gas or Oil) Plain or filled Reflecting Lenses 
STREET & PLACE NAME Signs Reflecting Lenses for Curbs, etc 

Road Studs and Metal Letters Tripod Stands and Flag Holders Portable Warning Signs 
PUBLIC DIRECTION & INFORMATION Signs STOP & GO Signs Island GUARD POSTS 




In addition to a complete range of Road Signs etc . Queensbury 
manufacture Signs of all types for general purposes 
Metal Letters Bronze. Stainless Steel. Aluminium, etc Nameplates 
and Tablets in Bronze and enamel Vitreous Enamelled Signs 
Glass Signs Electrically Illuminated Signs (Lamp or fluorescent tube) 
Outside Bracket Qocks Architectural and Ornamental Metalwork 


QUEENSBURY ENGINEERING COMPANY LIMITED 

SIGN MANUrACruNERS A IlLUHINArillC ENGINEERS CUMBERIAND ROAD STANMORE MIDDX 
Telephone WORdsworth 3691 (3 lines) Telegrams 'Queenreys Stanmora 
Members of Tbe A»oclatlon e# Road Traffic Sign Makers 



no 








THE ASSOCIATION 


ROAD TRAFFIC SIGN MAKERS 




ARTS 


The Association comprises the majority of leading manufacturers of 
Road Traffic, Highway and Allied Signs, together with the makers of 
associated equipment. 

The aim of the members, by constant research in the methods of pro- 
duction of Road Traffic, Highway and Allied Signs, is to assure the fullest 
efficiency and durability of their products, and they are always willing 
to place their specialized knowledge and experience at the disposal of 
Highway Authorities or other interested parties. 

The Secretary will be pleased to provide such information as you may 
require. 


Enquiries should be addressed to the Secretary at : 

10 ASHLEY PLACE, LONDON, S.W.1 
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W. A. SKINNER & CO. LTD. 

Fencing Contractors and Manufacturers 


Every description of Fencing Gates 
in Concrete, Wood, Steel, etc. 

Contractors to L.C.C. and principal Councils, etc, 

O 


CITY WHARF, LONG DITTON, SURREY 

Telephone: EMBERBROOK 1960-1 





REFLECTING 
ROAD ^TUDT 


LTD. 


DRAWING OFFICE EQUIPMENT 



DRAWING OFFICE 
FURNITURE 

DRAWING & TRACING 
PAPERS 

DRAWING MATERIALS 
& INSTRUMENTS 


SURVEYING 

EQUIPMENT 



LET US DO 
YOUR 

PHOTO PRINTING 

TRUE-TO-SCALE 

PRINTS 

BROMOSTATS 

BLUE PRINTS 
DYE LINES 

MAP MOUNTING 


A. WEST & PARTNERS LTD. 

36 BROADWAY, WESTMINSTER, S.W.1 

Telephone - Whitehall 5677 (5 lines) 
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JP 
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KEEP 

LEFT 








FOR 

AUXILIARY 
TRAFFIC CONTROL 



In busy cougesttt) 
thoroughfares — in the swirl 
of heavy traffic — CiO^'- 
SHALL Signs arc clearly 
seen, day and night, helping 
to keep things moving 
smoothly and making a vital 
contribution to Road Safet\ 

^ Internally Illuminated 
Signs and (luardposts 

^ Island Sites 

IP illuminated Mandatory 
Signs. 

IP Direction Signs and 
Posts. 

^ Road Signs (illuminated, 
reflex oi plain) 

^ Portable W'atning Signs 

0 Stainless Steel Road 
Studs, Lines and Lettcis 
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STREET LIGHTING BY ELECTRICITY 

By A D S. ATKINSON, A M.l E E (Lighting Service Bureau) 


^Todlrn St) eel bsrhtiiiir, thoiigli mainly designed 
with a view to the safety of all classes of road iiseis 
at night, is also valuable in other rtspei ts. The 
police will certainly agree that darkness is one ol 
the rriminal’s greatest aids, and in well-lighted 
streets there is far less chance of unlasvfiil intei- 
ference with pc'oplc and propel ty Well-lighted 
streets, shopping areas and open spaces also add to 
the amenities of any community and proclaim the 
wish and ability of the local aulliorit^ to caie for 
the needs of its residents 

That street lighting which gives good visibility 
is a prime factor in i educing road accidents needs 
no stressing, since those accidents nc>t caused by 
mechanical failure aic mainly due to lack ol atten- 
tion oi difficulty in seeing clearly. An obstiuction 
clearly seen in time can probably be avoided, 
but the time available foi seeing is very short and 
likely to become shorter as trafhe speeds increase 
Difficult seeing is slow seeing, and stieet lighting 
which only permits slow vision is of little piactical 
value nowada'ys 


be heavy. Also, what happens on windv or mists 
nights^ 

Another scheme frccjiiently advocatc-d is to light 
streets fiom the kc'rb, perhaps by means of lamps 
behind glass panels in the vcitical face of the kerb 
This has been put to the lest and fails on several 
counts, (1) road camber leaves the crown of the 
road dark, (2) large numbers of small lamps are 
itcjuired, and both rnstallation and rrrnmng costs 
are theicforc high, (3) in bad weather, when light 
is most recjuircd, the pioblem of keeping the panels 
clean is a difficult one 

Generally these unorthodox suggestions show a 
lack of appreciation of the actual piohlcrns in- 
volved — problems well understood and ahead) 
overcome by engineers who have given the subject 
a great deal of study 7’he best piesent-day street 
lighting IS similai to that widely used before the 
war, and is unlikely to undergo any fiindamcnt.il 
change for some years at least. 

THE AIM OF STREET LIGHTING 


UNORTHODOX SUGGESTIONS 


Press articles appear frequently and regularly to 
advocate this or that new method of lighting 
streets, which shows a healthy interest in the 
subject, but unfortunately most of the proposals 
turn out to be impractical for one reason or another, 
though they may appear very sensible at first 
sight 

One idea which, in various forms, is mooted 
periodically is to anchor a balloon and tram 
searchlights onto the underside, or perhaps 
steam or smoke clouds could be substituted foi 
the balloon. In either case the scheme is that 
reflected light would be widely distributed — too 
widely, in fact, for much of it would be wasted on 
roof-tops and private gardens, and the cost of 
manpower and apparatus involved would certainly 
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Observation will show that, except at slioit 
lange, people and objects in a stieet m daytime 
aie usually seen by silhouette vision, that is, 
they appear relatively dark against die light ei 
background of the road surface. This ol course is 
partly due to the fact that the road surfare is 
lighted by the whole sky, whereas the vertical 
surface of an obstruction is only lightc'd by halt the 
sky Artificial lighting relies upon a series of 
relatively small “point” souices of light, the 
positions of which arc determined by practical 
considerations, but the aim is to reproduce natural 
conditions ol seeing as neaily as possible, and to 
provide a bright road surface against which people 
and things are seen in silhouette. 

Fortunately, the average road surface has 
pcculiai ities of reflection which help in this icspect, ' 
for though dark materials are often used they tend 
to become highly specular (i c. reflecting light m the 
same manner as a mirror) when light strikes them 
at glancing angles, while absorbing a greater 
proportion of the h^t falling more directly on 
them. 

Thus a motorist (eye level say 4 ft. 6 in above 
the road) who is interested in a spot on the road 


l-'ia. 1 — Lioht from Lantern A making Road 
bURrACt AT B 
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Fir, 2 SnowiM, niL I-mi^pi cm i mi Brk.im I’aicmes on ihi Road SuHrAi.t, im, I'aii oi ihh 1 siRnriiiNc 

TOWVKDS nil OlIMKVIK 


surface 40 ft ahead of liiin would see tliat spot 
largely because it is made (o appear bright by a 
lamp on a 25 ft standard some 2h0 It distant (See 
Fig 1) TTiere may be, and almost lertainly will 
be, other lamp standards nearer to him, but the 
technique ol modern street lighting is hast d on the 
ability of distant lamps to make a road appear 
bright although measurement of the actual iliumi- 
tialwn on the road surface may give very low- 
results irfdeed Except in special instances, it 
would be quite unecononiu to attempt to make 
objects on the road appear brighter than the 
background, for this would require about ten 
times as much light. 

The general shape ol the bright pate h raused by 
a single street lamp usuallv approximates to a 
capital T, the crosspieee being nearly underneath 
the lamp, and the tail of the T stretching m a long 
streak towards the observer, the length and breadth 
of the streak caused by a given type of lantern 
being dependent on the texture of the road surface, 
and whether it is wet or dry (See Fig 2) 

In a perfect installation, all these patches in the 


noimal field of view ol a driver should merge into 
one another and so give the whole siiifate of the 
load an app.crently even brightness against which 
any obstruction will appear dark Economic 
considerations may indeed limit the degree of 
perfection obtainable in practice, but the installa- 
tion should at least be adcf|uatc to prevent the 
foiination of dark areas between the patches, fo^ 
nothing could be more confusing to a road-usc*r 
than a /.ebra-hke altei nation of blight and dark 
aieas through which he is expected to drive safely 
(See Figs. 3 and 4) 

On a straight and level road, with no inter- 
sections, the effect desired will be achieved by 
spacing the lamps at regular intervals, but junc- 
tions, cross-roads, curves and roundabouts com- 
plicate the issue and may necessitate what at hist 
sight seems an unduly lavish installation. 

Electric Street Lanterns 

Modern electric street lighting lanterns are of 
two main types (1) Cut-off and (2) Non cut-off. 
The former type is designed so that little or no 
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light is emitted at angles near the horizontal 
through the fitting, and there may be a complete 
cut-off of light down to some 5 degrees below the 
horizontal. The light is thus thrown more or less 
directly onto the road suiface, necessitating a 
closer spac mg of lanterns than w ith the non-cut- 
off type. With the latter, however, distant lanterns 
appear relatively bright, and may therefore give 
rise to rather mote discomfort 

Both types are carefully designed optically, and 
make use of reflecting or prismatic media to obtain 
the required distiibulion of light The optical 
setting of modern lanterns is permanent, and need 
not be disturbed when replacing oi cleaning lamps 
Further, there arc no products of combustion to 
foul the interior of the lantern, and cleaning of the 
lamps and optical sui faces need take place onh 
at long intervals When lanterns are hermcticalK 
sealed, as some are nowadays, there is no need to 
open the lantern until the lamp needs to be re- 
placed. 

Nevertheless it would be unreasonable to expect 
a lantern which is permanently exposed to all 
kinds of weather to retain its efficiency unless the 
outside surfaces are cleaned periodically. The 
prismatic surfaces are normally arranged on the 
inner side of the glassware, thus presenting a 
smooth exterior surface less prone to harbour dirt 
and making the work of the maintenance scjuad 
lighter and less frequent 

The light output of the lamps and lanterns 
themselves is virtually independent of weather 
conditions. 

SIDE MOUNTING VERSUS 
CENTRAL SUSPENSION 

The great majority of the roads of this country 
are lighted by lanterns spaced along the sides of 
the road, anci with adequate siting this arrange- 
ment is generally satisfactory since, except on very 
wide roads^ the whole road surface can be made 
bright without leaving the kerbs and footpaths in 
comparative darkness Lighting fiom one side of 
the road only, howevci , will be unsatisfactory except 
on bends, foi with the types of lantern most 
commonly used the far side of the road would be 
relatively dark. 

With side lanterns mounted high and directing 
their light along the street rather than downwards, 
it IS evident that considerable interference may be 
experienced from trees bordering the road unless 
lopping is carried out judiciously and regularly If 
this cannot be guaranteed there may be no alterna- 
tive but to use central suspension (See Fig. 5). 


With non-cut-off types of lantern, a centrally- 
suspended system is apt to give a very bright band 
ol light along the centre of the carriageway, while 
leaving the kerb lines dark, especially in wet 
weather and on bends This probably results in 
diivers hugging the crown of the load and risking 
accident m order to avoid the possibility of collision 
with pedestrians stepping out from the darker 
kerbside area With this system it is also difficult 
to render road junctions conspicuous without 
additional aids 

In comparatively narrow streets fronted by 
light-colouied buildings which will reflect the 
light, central suspension may , however, be perfectly 
satisfactory 

GOVERNMENT 

RECOMMENDATIONS 

Eveiy highway engineer should have a copy of 
the Final Report of the Ministry of Transport 
Depaiimental Committee on Street Lighting 
(August, 1937) foi It contains recommendations 
forming the basis of good modern street lighting 
practice, and if thoioughly understood will guide 
engincets to the best lay-out of slieet lighting for 
any given circumstances 

I’his Report deals with stiecl lighting under two 
main headings 

Group A — Traffic routes where the standard of 
lighting should provide an ample maigin of safety 
lor all road users without the use ol headlights by 
motor vehicles 

Group B — All other i outes wdiich the responsible 
authority considers should be lighted 

GROUP A 

Mounting Height 

T’he higher a street lantern is mounted, the 
longer the bright patch seen liy the driver will be, 
and the greater the number of lanterns (and 
patches) in view on a straight road Thus increasing 
the mounting height of lanterns makes it easier to 
arrange for the patches to merge into one another 
and provide a uniformly bright background, while 
at the same time it removes near-by lanterns 
further out of the normal line of vision and 
thereby tends to reduce glare. 

Many existing lanterns are mounted 25-30 ft. 
high, and it is recommended that in future in- 
stallations lanterns should be mounted at 25 ft. in 
order to obtain uniform practice which would be 
of material benefit to the road user by clearly 
defining the status of the road. 
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lu. 3 vmv I’OOR INSIMIAIION WIIH LXII.NSIVL 1>AKK AktAS ON 1 HI' RoAI> 

A pulisirian, though uiickr the titan st lamp, is piatlu.tllv invisible Contrast with Tig 4 



Fi[, 4 — Thf same Road as shown in Fic. but ri-lkjHIED 
The bright patches have been merged to form a continuous bright area against which people or objects on the road 
® ^ are seen in silhourile 
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Overhang (Group A) 

A road width of 30 ft is about the maximum 
which can be effectively h£>htcd by lanterns 
mounted vertically above the keib-line at each 
side, and lor load widths up to 40 ft biackcts 
should be used to overhang the loadway and 
reduce the distance between lows of lanterns to 
30 ft (i e bracket arms would earh be 5 ft long m 
the case of a 40 ft road) 

Roads more than 40 ft wide requiic a line of 
lanteins vcitically above each kerb-line and an 
additional lantern suspended over llie centre of the 
road at intervals not exceeding eveiy third span 
(the span or spacing being the hoiizontal distance 
measured along the centre-line of the road from 
one post to the next, whether it be on the same or 
opposite side) The output of these centrally- 
suspended lanterns should not be taken into acc ount 
m calculating the amount of light required per 
unit length of road 

There may be cases in which it is difficult to 
erect centrally suspended lari ter us, though it is 
desirable w’heie possible to do so. In that ca.se the 


side lanterns should overhang the kerb by not more 
than 6 ft in order to avoid unduly dark patches on 
the kerbs and footways With toads more than 
50 ft wide It IS virtually impossible to achieve 
satisfactory brightness of the centie part of the 
carriagcw'ay unless these additional c ential lanterns 
are used, and arrangement should theicfoie be 
made to provide them even though the expense in- 
volved may be eonsideiablc 

Siting —Straight Roads (Group A) 

On straight loads sidc'-moiinted lanteins mav be 
arranged either opposite to earh other oi in a 
staggered arrangement The former involves a 
greater number of lanterns and is therefoi e likely 
to give a more evenly bright load surface, but the 
expense involved is only likely' to be justified where 
a particularly high standard of lighting is required 

A staggered arrangement is therefore generally 
to be preferred, and will give satisfactory results 
provided that appropi late mounting height, spac mg 
and ovci'hang are adopted 

With a 25 ft mounting height and non-cut-off 



Fig 5 — C’entral .Suspension of Lanterns in a Tree-lined Road where Foliage would interfere with 

Licui from a Side-Mounted System 
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1 H. (j S J k AK.in l-OUW \KD SlA<.,(lKlI) S'tMlM 

WA'i lO SlN(.I 1 -SIIU I) ON iil M> 



lanterns, the avcia^e spa( iiiit ol laiitoins on a 
straight load should not exceed 1 'iO It Imt in order 
to meet ic‘([un'euients ot siting at junctions occa- 
sional spans up to 1 80 ft mat be neeessar> Wtieic- 
It IS eeonomieally jnstihable, a closei average 
spat mg of 120 ft is desnable In the c ase oi cut-olF 
lanterns, the aveiagc span should not exeeed 120 ft 

PoWiR or J>ANTt.RNS (fluOIIP A) 

riiough coriert siting IS piobabl) nioii irnpoitant 
than any othei single factoi in the suceess ol stic-et 
lighting installations, it is evident ih-il satisfatlory 
visibility eannol he at biev'ecl without an adecjtiate 
quantity of light Roads and road surlates oi such 
widely different eharaetei isties ma) be included in 
Group A, however, that it is nnpiac tuahle to 
specify a partieular light output as being suitable 
for all loads in the Group A range of outputs is 
therefore suggested, and authorities should choose 
an appropriate figuie within that range, aecxirding 
to the nature of the road and the tiaffic it has to 
carry. 

It has been found from experience that a light 


output Ironi the lamf) ol some 4,f)()0- 15,000 lumens 
per 100 ft linear of load satisfies requirements foi 
the vaiious types of road within the Group, but 
optical contiol is necc'ssary (according to the type 
ol lamp used) with a consccjuent loss of light In 
absorption within the lantern 

riic If commendation of the Depaitmenial 
Gominitiee is theiefoic that the lantern output pei 
100 li lineal of load should he lietwecn 3,000 
lumens and 8,000 lumens, the- figures in each case 
leprescnting the average lantei n output thi oughoiil 
the life ol the Limp, not initial figuies 

Highway c-ngineeis should not be misled bs 
c lanns of exc c piionally high luminous cfhcieiity ol 
a panic ulai make oi style ol street lighting lantern 
High liiinuious efficiency' is ceitainly an advantage 
if couplc'd also with appropiiate and accuiate 
beam fonliol, but without it the lantei n may in 
fact bi‘ less c'H'ectivc than one of Icnvei luminous 
eflic lency 

Bends (Group A) 

Since the blight stieak on the load siiiface 
causc-d by a single lantern always stretches straight 
towards the observer it is evident that good visi- 
bihi\ lecjuires a lantern to be always dead ahead of 
a di ivei , or iieai ly so, i e on .i bend with a radius ol 



lie. 8 - -Xl'I’KOXIMMl- Sill l.IM'S AS INOICAIION OF 

Ron IF 

The approxim.iic sighl lines for a vehicle UirninK right aie 
sliovvn ciottfcl, and tlic tanli'iiiR specially iinporlaiit at each 
stage itc this inanci'civrt arc shown thus 0 1 lie icinaining 

lights shown thus O arc lor traffic taking a dincic-nt lotilc. 
Note how the Jantcins on the island arc each sited opposite 
the ends of die traffic lanes of two appioacfi rcrads , it may 
be necessary to fit opaque scree ns to tlic otfier lac cs ol cacli ol 
these lanterns in order to picvent conlusion 
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I'lG 9 DuAI -( ARRIAt.l V\ W J.IC.iniNG 

Dual-rarriageway lighting wIktc rath tarnageway is treated in the same mannci as an ordinary Group A road 


less than 2,000 ft a succession of lanterns should be 
arranged on the outside of the curve On an S 
bend it will be necessary to change the lanterns 
from one side of the road to the other at some point 
in the middle of the bend, and it may even be 
necessary for the lanterns on opposite sides of the 
road to overlap (See Fig 6) 

The spacing of lanterns on bends should of 
course always be designed to present a continuous 
bright road surface to the observer whatever his 
position on the bend, and with a given set of 
conditions this will depend on the angle subtended 
at the eye by two adjacent lanterns nearly ahead 
being less than a certain size (about 7“ or less, 
depending on viewing distance, the type of lantern 
used and the nature of the road surface) 

This principle, adapted as necessary, is also used in 
thelighting ofjunctions, crossroads and roundabouts. 

T-Junctions and Crossroads (Group A) 

Where a side road enters a main road, it is 
essential to place lanterns in such positions that 


they will clearly inditale to all road users the 
presence of the junction and oftrafhe emerging from 
or entering it In other words, whichever road a 
user IS on, a bright patch must be provided at the 
mouth of the junction, and this entails siting a 
lantern on the fai side of the junction from the 
observer. 

A driver pioceeding on load A towards the 
junction (Fig 7) must sec the end of the road clear 
of obstruction, therefore a light (a) should be 
placed immediately opposite his traflic lane. 

A driver on road B must be able to see that there 
is a junction there, and he therefore requires a 
lantern (b) at a distance up to about 40 ft beyond 
the junction, while traffic proceeding in the other 
direction along road B will usually be adequately 
protected by the normal arrangement of lights 
further along the road. 

Thus an intersection of two roads requires four 
lanterns, one a short distance along each road on 
the left-hand side in order to draw attention to the 
crossing and to any obstruction thereon. 
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Roundabouts (Groui* A; 

Hcie again the* aim is to provide an app<ireiitly 
bright road surface to all load iiscis by whu hcvei 
road they enter oi leave the roundabout, and to 
give them adequate advance indication ol (he 
route they have to lolloiv An example of how tins 
may be achieved in a particular ease is shown in 
Fig. 8 

DUAL CARRIAGEWAYS 

The Ministiy of Transport “ Meinoranduin on 
the Layout and Constiuetion of Roads” states, m 
effect, that the central reseivation should be of 
the greatest width practicable, and a dimension ol 
66 ft should be preserved between the outer kerbs 
Thus a dual 20 ft carriageway w'ould have a 
central reservation 26 ft wide, reducing to 6 ft 
m the case of 30 ft wide roads 

If the central leservation is wide, each cariiagc- 
way may be treated separ ately as if it were a single 
road, I e staggered lights mounted at 25 ft with 
an average spacing not exceeding 150 ft and a 


lantci n output of 3.000“8,00() hnneris per 100 
lineal feet 

In some cases the two inner rows ol lanterns may 
l)c mounted on bracket arms attached to a single 
line of posts Wheic the reservation is only' about 
() It wide, howcv'cr, satisfactory icsults can he 
obtained by a single line ol cential lanterns 
loinnng a staggered airangement with the outei 
line's of laritei ns In this rase the full power of the 
cential lanterns is taken into account for both 
camagc'way's (See Fig 9) 

It should be remcmbeicd that all the above 
schemes lesult m a conipai atively laige numbei ol 
lanterns being within the view of drivers, and care 
should therefore be taken to avoid any features 
which might confuse them as regards the positirrn 
of the kei bs and the general dit ection of the carriage- 
way upon which they' are travelling 

Dual-carriageway traffic being uni-directional, 
or nearly so, a novel lighting system tried shoitly 
before the w'ar is of particular interest In this 
system it w'as recognized that the portion of the 
light which IS emitted from a lantern in the 
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direction as a vehicle is travelling is of very little 
use to it, but is of consideiable value to traffic 
travelling in the opposite direction Wheie the 
traffic flow IS uni-directional it should, therefore, 
be satisfactory to direct all the light fiom a lantern 
towards oncoming tiaffie fSee Fig 10) 

In practice this system appears to work very 
well, so far as rather limited expenenre of it shows 
A dual carriageway with uni-direetional lighting is 
less confusing to the driver, since he only sees the 
lights on his own part of the road, the othei 
( arriageway appearing dark At least equal 
visibility can be obtained with some reduction in 
installation and i unning cost 
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SUMMARY OF LIGIITINC; KFQt TIRFMENTS 



(rROUP A 
(Menu Ttetffic 
Routes) 

GROUP B 
( Other Roads) 

Mounting Height 

25 It 

I t - 15 ft 
prcftralih the 
latter 

Spacing 

n 

Non-tul-ofl fil- 
tiiigs 120 ft - 
150 ii a\ (5r- 
casioiial spans 
up It) 180 ft 
(lut-ofT fittings 
100 It 120 tl 

Non-tut-oll fil- 
lings 100 It — 
120 ft av Oc- 
casional spans 
up to 150 ft 
Uul-ofl (lUings 

9(1 It 1 10 ft 


a\ 

av 

Light outfiut of lan- 
terns per lot) It 
Jinear of road 

'5,000 - 8 000 

iuriu ns 

600 2,500 

lutntiib 


Adeejuate visibilit) must also be provided, ol 
course, in the opposite diicction to the traffic flow\ 
in order to provide safe conditions for duvets 
entering the main load from a side turning, and 
for pedestrian ciossings, but it seems that a well- 
planned uni-diiectional lighting system will 
cater adequately for both main and incidental 
traffic. 

GROUP B 

Residential roads arc included in this group, and 
several factors must be taken into account which 
may not apply so strongly to Group A roads 
These include the adequate illumination of fore- 
courts and the lower parts of buildings to assist 
police supervision ; particular care to ensure that 
footways and kerbs are clearly visible, and that 
shadows unavoidably cast by trees etc. do not fall 
on the kerbs or roadway ; and the appearance of 


the installation, which should be in keeping with 
the amenities of the district 

It may be assumed that it is economically 
impossible to light Class B roads to the same high 
level as the traffic routes included in Glass A, and 
since it is considered desirable to differentiate 
clearly between traffic routes and other roads it is 
recommended that both the standard of lighting 
and the method of installation be changed In 
some cases it may be doubtful whether a particular 
road should be included in Group A or B ; if so, it 
will be better to put it in Group A and light it 
accordingly, than to attempt some lighting scheme 
halfway between the two classifications, since this 
would only be likely to confuse drivers unfamiliar 
with the district 

Mountino Height (Group B) 

The mounting height provides the most reads 
means of distinguishing betw'een installations of 
difl'erent standaids, and it is therefore recom- 
mended that in fiitme installations the uppei 
limit ol height should be 15 ft with a lower hmu 
of 13 ft to ensure that the available light is used 
reasonably effectively and without undue glaie 

.Spacjing (Group B) 

On straight loads without intc i sections, the 
lower mounting will requiie a closer sp, icing than 
on Group A roads If cconoTTiieally possible, a 
spacing of 100 ft is to lie desired, but in any case 
a geneial aserage of not moie than 120 ft with a 
maximum lot occasional spates of 150 ft is le- 
comniended Witfi the cut-ofl type of fitting the 
aveiage spat ing should be between 90 it and 1 10 ft. 

Siting (Group B) 

Where theie are junctions and intersections the 
siting of the posts should be settled by following 
the same general rules as for Group A, but also 
taking into account the need for adeejuate illumi- 
nation of eniiances to courts, alleyways, etc. On 
bends the principle followed for Group A also 
holds good, but perfection may not be economically 
obtained owing to the very close spacing sometimes 
required due to the compaiatively low mounting 
height of lanterns 

A staggered installation should be used on 
straight loads, posts being sited alternately on 
either side of the road on or near the kerb-line 
Overhang is of course impracticable where the 
recommended mounting height is used 

Power of Lanterns (Group B) 

In practice, limitation of mounting height to 
15 ft. also limits tKe light output of the lantern if 
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undue glare is to be avoided A range of lantei n 
output from 600 to 2,500 lumens per 100 ft linear 
of road is recommended, it being left -to the 
authoiity to ehoose an appropiiatc value within 
this range according to local conditions, e g the 
lower limit might be suitable for a quiet road in a 
housing estate, while the upjier limit might be 
lequiied foi an appaiently similar road which in 
fact carries a good deal of local vehicular .incl 
pedestiian trafhe 

ARTIFICIAL BACKGROUNDS 

111 practii c the road siiifaee ilscll does not 
provide the only background against which ob- 
stiuctions are seen, and a considerable increase in 
visibility may often be obtained, especially on 
bends, by allowing light to lall on buildings, 
hoardings and fences which may border (he road, 
and on vertical surfaces of budges II, due to a 
combination of ciieumstances, good visibilitv 
cannot be provided economically in any panic ulai 


instance by oidinaiy means, a spc-cially-erected 
artificial backgiciund, maintained light in colour, 
mav offer a satisfactory solution to the problem 
(See Fig 11) 

CENTRALIZED CONTROL OF 
STREET LIGHTING 

Control of stieit ligliting should ol course be 
airaiigc'd so that the laboiii and cost involved is 
leduced to a mmmiiini, while letaining flcxibilitv 
to eater foi any abnoimal conditions that mav 
arise 

Individual manual contiol of the many lamps m 
the <11 ea ol one Authority can haiclly be consideied 
now.idays, lor either a large number of men must 
be av.iiLible loi this duty, oi m.iny of the lamps 
will have to be switched on well bclore the appiio- 
piiate time, with t onscciuent waste of luel, while 
others will not be .ittendc'cl to until well alter dark ; 
and the same iisk oi w.istc ol luc'l will oc < ui when 
switching oil ' 111 the moining 



Tig 11 — Akiificial Backi.rounds 

Note how the wall on the outside of the bend provides an additional background against which an ol.strucUon would 

be clearly visible 
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Time switches in each eJertric lamp circuit, or 
actuating a switch controlling a group of lamps, 
provide an obvious improvement in service Time 
switches have been greatly improved in reliability 
and utility in recent years, and may now be run 
for long periods without attention They need no 
winding and if fitted with a soldi dial automatically 
make allowance foi the changing hghtmg-up 
times throughout the ycai (lertain disadvantages, 
however, need mention Normally they are made 
to operate single lamps or small gioups of lamps 
only, though by the use of additional equipment 
they could be made to deal with anj reasonable 
load; they cannot be expelled to antnipate and 
lorrect themselves for the thange from BST to 
GMT and vice versa, and thev opeialc ciuile 
independently of outside conditions a fact vs Inch 
may not always be agiceahle, foi in noimal 
times It may be desiiable toi lanijis to be switched 
on or off according to the amount ol daylight 
actually available at a given tunc and plaie, 
lathci than to adhcie to lighimg-up tin-cs calcu- 
lated with no legard to tlie stale ol the weather, 
and automaticallv' applied b\ mechanical 
means 


Photo-Ei,ectric Controi, 

Photo-electric control has much to recommend 
it When daylight falls below a predetermined 
value a photo-cell causes the lamps to be switched 
on, and off again when suffuient daylight is once 
more available The sensitivity of the cell can be 
adjusted so that lights wall he on even at mid-day 
if, say, a dense overhead fog makes it desirable ; 
in fact gcncial experience tends to show that the 
lamps will he switched on and ofi' lathcr more 
frequently than necessary unless sensitivity is 
dehhcratclv i educed 

Possdily this method has greater advantages in 
oudymg chstnets than in cential areas vvheie there 
is inoic' provision lot responsihli human coiitiol, 
but both photo-elec Inc and tmic-swatcli contiol 
of gioups of lamps reejuire eilhei a special set ol 
street lighting mams, oi switch wucs if the lamps 
are fed fiom the oidmaiy chstiihulion network If 
these are not already existing it may he an i‘x- 
peiisive mattei lo mstal them 

RlPULl' SYsrFM 

Another general metliod of rentraliaed conliol 
was rapidly corning into use before the war, and is 


■jAiur 1 1 

LI.hCl'RIC LAMP DATA 

The following data apply to first-quality electric lamps of sizes likely to be employed in street lighting. Figures m the column 
headed “Hours of burning per unit ol electricity,” include |>ower losses in auxiliary gear, where applicable 



Momeuclatuje 

Wattaffe 

Average hghi output 
throughout life [lumetn) 

Tfoicrt oj burning per unit 
of electricity 

Tungsten filament 230 v 


KK) 

1,270 {coiled cod) 

10 0 


150 

1,970 

b 7 


— 

200 

2,725 

5 0 


_ 

300 

4,430 

3 3 


— 

500 

7,930 

2 n 


— 

750 

12,740 

1 3 



1,000 

1 7,800 

I 0 


_ 

1,500 

28,380 

07 

Mercury 

MB/V 

80 

2,240 

11 1 



125 

3,750 

7 3 


MA/V 

250 

7,250 

3 8 



400 

1 3,600 

2 4 

Mercury (1) Tungsten 

MA'l 

300 

5,400 

3 3 


MBF/V 

500 

10,500 

2 0 

Fluorescent Mercury 

80 

2,240 

IM 


125 

3,750 

7 3 

* 

MAF/V 

400 

12,800 

2 4 

Sodium 

SO/H 

45 

2,000 

16-7 



60 

3,120 

13 3 



85 

4,850 

10 0 

>» 

>9 

140 

7,980 

6 1 


• Isothermal Bulb 

Note 250 watt and 400 watt MA/V type lamps may be used horizontally provided the are is maintained centrally in the tube 
by magnetic control, which consumes a few watts. Alternatively type MA/H, specially designed for horizontal burning, may be 
used without magnetic control, but with some loss of efficiency 
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Table HI 


LIGHTING-UP TIMES, GREENWICH, 1946 -Greenwich Mean Time 



January 


hehruary 


Alarck 

April 


j\iay 


J 

une 


Day 

p.m 

a m 

p m 

a 

m 

p m 

a rn 

p m 

a 

m 

p m 

a 

m 

p m 

a 

m 

1 

4 31 

7 36 

5 

19 

7 

8 

6 9 

6 15 

7 1 

5 

6 

8 21 

3 

32 

9 6 

2 

49 

3 

4 33 

7 3b 

5 

22 

7 

5 

6 13 

6 10 

7 5 

5 

1 

8 24 

3 

28 

9 8 

2 

47 

5 

4 35 

7 35 

5 

26 

7 

2 

6 16 

b 6 

7 8 

4 

57 

8 28 

3 

24 

9 10 

2 

46 

7 

4 38 

7 35 

5 

29 

6 

58 

6 20 

6 2 

7 11 

4 

52 

8 31 

3 

21 

9 12 

2 

45 

9 

4 40 

7 34 

5 

33 

6 

55 

6 23 

5 57 

7 15 

4 

47 

8 34 

3 

18 

9 14 

2 

44 

11 

4 43 

7 32 

5 

3G 

6 

52 

6 26 

5 53 

7 18 

4 

43 

8 38 

3 

14 

9 16 

2 

43 

13 

4 4b 

7 31 

5 

40 

6 

48 

6 30 

5 49 

7 22 

4 

38 

8 41 

3 

1 1 

9 17 

2 

43 

15 

4 49 

7 29 

5 

44 

b 

44 

6 33 

5 44 

7 55 

4 

4 

8 44 

3 

8 

9 18 

2 

42 

17 

4 52 

7 28 

5 

47 

b 

40 

6 37 

5 39 

7 59 

4 

0 

8 47 

3 

5 

9 19 

2 

42 

19 

4 56 

7 26 

5 

51 

6 

36 

6 40 

5 35 

8 2 

3 

55 

8 50 

3 

2 

9 20 

2 

42 

21 

4 59 

7 23 

5 

55 

6 

32 

6 44 

5 30 

8 5 

3 

51 

8 5 3 

2 

59 

9 21 

2 

42 

23 

5 2 

7 21 

5 

58 

6 

28 

6 47 

5 26 

8 9 

3 

47 

8 56 

2 

57 

9 21 

2 

43 

25 

5 6 

7 18 

6 

2 

6 

23 

6 50 

5 21 

8 12 

3 

43 

8 58 

2 

55 

9 21 

2 

44 

27 

5 10 

7 16 

6 

6 

6 

19 

6 54 

5 16 

8 15 

3 

40 

9 1 

2 

53 

9 21 

2 

45 

29 

5 13 

7 13 





6 57 

5 12 

8 18 

3 

36 

9 3 

2 

51 

9 21 

2 

46 

31 

5 17 

7 10 


— 


- -■ 

7 0 

5 8 

— 



9 5 

2 

49 

— 

— 

— 


July 


August 


Sepiembrr 

October 


hiovember 

Dirember 


Day 

p m 

a rn 

/- 

m 

a 

m 

p m 

a m 

p m 

a 

m 

p m 

a 

rn 

p m 

a 

m 

1 

9 20 

2 47 

8 

49 

3 

24 

7 48 

4 13 

6 40 

5 

1 

5 4 

6 

24 

4 25 

1 

14 

3 

9 20 

2 49 

8 

46 

3 

27 

7 44 

4 16 

6 35 

5 

4 

5 1 

6 

27 

4 24 

7 

17 

5 

9 19 

2 50 

8 

43 

3 

30 

7 39 

4 19 

6 31 

5 

37 

4 58 

6 

50 

4 23 

7 

19 

7 

9 17 

2 52 

8 

39 

3 

33 

7 35 

4 23 

5 56 

5 

40 

4 54 

6 

34 

4 22 

7 

21 

9 

9 16 

2 54 

8 

35 

3 

36 

7 30 

4 26 

5 52 

5 

43 

4 51 

6 

38 

4 21 

7 

24 

11 

9 15 

2 56 

8 

31 

3 

40 

7 25 

4 29 

5 48 

5 

47 

4 48 

6 

41 

4 21 

7 

26 

13 

9 13 

2 58 

8 

28 

3 

42 

7 21 

4 32 

5 43 

5 

50 

4 45 

6 

45 

4 21 

7 

27 

15 

9 n 

3 0 

8 

24 

3 

46 

7 17 

4 35 

5 39 

5 

54 

4 42 

6 

48 

4 21 

7 

29 

17 

9 10 

3 3 

8 

20 

3 

48 

7 12 

4 38 

5 35 

5 

57 

4 39 

6 

52 

4 22 

7 

31 

19 

9 U 

3 5 

tl 

16 

3 

52 

7 8 

4 41 

5 30 

6 

1 

4 37 

6 

55 

4 22 

7 

32 

21 

9 5 

3 8 

8 

12 

3 

55 

7 3 

4 44 

5 26 

6 

4 

4 34 

6 

58 

4 23 

7 

33 

23 

9 3 

3 10 

8 

8 

3 

58 

6 58 

4 48 

5 22 

6 

8 

4 32 

7 

2 

4 24 

7 

34 

25 

9 0 

3 13 

8 

4 

4 

1 

6 54 

4 51 

5 18 

6 

11 

4 30 

7 

5 

4 25 

7 

35 

'll 

8 57 

3 16 

7 

59 

4 

5 

6 49 

4 54 

5 14 

6 

15 

4 28 

7 

8 

4 27 

7 

35 

29 

8 54 

3 19 

7 

55 

4 

8 

6 44 

4 58 

5 10 

6 

19 

4 26 

7 

1 1 

4 28 

7 

36 

31 

8 51 

3 22 

7 

51 

4 

11 

_ 

- 

5 6 

6 

22 



” 

4 30 

7 

36 


When normal Summer Time is m force one hour must be added to the above times 
(Reproduced from the "Nautical Almanac" by permission of the Controller of H M Stationery UJfice.) 


hkely to make great stiides in the future In this 
method a high-frequency “ripple” or senes of 
impulses, geneiated and conlt oiled from some 
convenient point, is injected into the mains This 
ripple has no effect whalevei on any apparatus not 
specially tuned to it, but in each lamp standard 
— or operating the switch controlling each street, 
group, or area where special street lighting mains 
are in use — is a relay which responds to the 
particular frequency of that ripple, and to no 
other 

The various types of “receiving” relay may be 
tuned to any desired frequency within a given 
range, and the frequency of the ripple injected into 
the mains is also variable Thus the street lighting 
of a whole area, or of individual lamps or groups of 
lamps may be controlled by push-button operation, 
all lamps “tuned” to one frequency being affected 
when that particular frequency is injeyted. 


This system can lie applied to all electric street 
lighting installations, .uid since the iipplcs will also 
pass ovei high-tension networks, can also lie used to 
control distant areas Electricity authorities are 
likely to adopt it to an increasing extent, as it can 
also be used to control other electrical loads, e g 
off-peak watei -heating, with the same equipment 
but using diffcicnt frequencies 

“D C Bias" System 

I'he “D C bias” system is also successfully used 
where it is applicable. In most respects it can be 
made to control electrical load in the same manner 
as the ripple systems described above, but it is not 
applicable to areas with Direct Current electricity 
supply, and for technical reasons a “transmitter” 
must be fitted at each sub-station Thus it may 
have a wider application for outlying districts than 
in more thickly populated areas 
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E F F E C T O F C O L O U R AND 
TEXTURE OF ROAD SURFACE 

The optical properties of load surfaces change 
with use, and a lighting system correctly designed 
to be satisfactory alter a few months’ wear may- be 
much less satisfactory when the road is re-surfaced 
The rate and degree of change vaiy with the 
materials used, but aie least w'lth stone setts 
and smooth materials and greatest with asphalt 
and tar-macadam Even concrete can acquire a 
marked apparent gloss 

When weighing the menls of various load 
surfacing materials, the highway engineer should 
not forget the claims of stieet lighting The use, 
where possible, of light-coloured materials lor 
surfacing and maintenance will do much to ensure 
the continued success of a well-planned installation 
In particular, he should try to avoid the use of 
materials which become highly specular with 
wear on the one hand, or have a very dark matt 
surface on the other, and to maintain the surface as 
uniform as possible in coloui and texture. 

ELECTRIC LAMPS FOR STREET 
LIGHTING 

Two main types of electric lamp aie in gencial 
use for street lighting, and ate likely to remain so 
for a number of years These are. 

Tungsten Jilament gasjilled lamps having the 
merit of low cost and simplicity, needing no 
auxiliary eciuipmcnt except appropiiatc light- 
controlling apparatus 

Electric discharge lamps w'hich have considerably 
higher efficiency, but require auxiliary control 
gear and do not give a “natural” colour of 
light. This type is sub-divided mto’ 



I''iQ 12. — Lightino-up and Extinouishino Times based on 
Actual Lighting Requirements throughout the Year 


Table IV’ 

NUMBER OF BURNING HOURS FOR 54"N LATI- 
TUDE AND 0° LONCa rUDK 



Month 

Quarter 

Januat V 

February 

March 

474 0 

383 5 

359' 1 


First Quarter 


1,213 6 

April 

May 

June 

282 ’) 

228 "i 

184 9 

095 9 

Second Quarter 


.July 

August 

Scpiembt i 

208 3 

264 5 

321 1 


Third Quarter 


793 9 

October 

November 

December 

398 9 

443 1 

489 8 


Fourth Quarter 


J,33I 8 

Totai por Year 

4,037 2 


Annual burning hours for other latitudes 

ar( appioximateJy 

as follows 



Latitude N 

Burning Hours 

50“ 


4,080 

52“ 


4,060 

56“ 


4,010 

58“ 


3,980 


Mercury lamps giving a bluish-white light. 
Sodium lampi giving a yellow light 
Mercury jTungsten lamps (a combination of 
mercury discharge and filament-type lamps 
in the same bulb) giving quite a good colour of 
light. 

T'he question as to which lamp to use is settled 
more by economics than by anything else, and the 
answer will depend not only on the cost of lamps 
and auxiliary gear, where required, but also on 
the burning hours (all-night, half-night or some 
other period), the cost of current, and the labour 
costs involved iii lamp replacement and cleaning. 
The colour of light is of secondary importance to 
that of ensuring a good standard of safety at the 
least cost on the rates, and in shopping centres and 
similar locations where colour distortion might be 
considered a disadvantage, there is normally more 
than sufficient light spilled from shop windows, 
etc. to nullify any distorting effect the street lights 
may have. 
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TUBULAR FLUORESCENT LAMPS 

The extensive area fiom which light is emitted 
by tubular fluorescent lamps makes accurate 
optical control difficult oi impossible, and rnoie 
than one lamp would have to lie used to obtain 
light output ecjuivalent to that of sa>, a 250 watt 
mercury lamp such as is used at piesent on many 
highways These factors, coupled with the nec c's- 
sary bulk of any appiopnate lantern or reflector, 
make it impiobable that tubular fluoiesccnt lamps 
will be used to any great extent for geneial street 
lighting, though theie is every likelihood of their 
being used in specially selected central areas where 
aesthetic values may be considered of greater 
importance than the highest obtainable engineer- 
ing efficiency In such cases, if used in sufficient 
profusion, they could indeed turn night into clay 

HOURS OF LIGHTING PER YEAR 

Official “lighting-up times” calculated on a 
fixed time interval hour or 1 hour) after sunset 
may be vety desirable for administrative purposes 
but do not necessarily correspond with the lecjuiic- 
ments of load users 

The period between sunset and the need for 
street lighting is the time taken for the sun to reat,h 
a given angular distance below' the horuori, and 


BY ELECTRICITY 

this vanes with latitude and the season of the year 
laghting-up and extinguishing times bearing a 
fixed relation to sunset and sunrise will therefore 
lead to waste of fuel foi lighting at some peiiods 
of the year, w’hile at other peiiods the light will not 
he there when rc-cjuired 

laghting-up and extinguishing times based on 
a( tual lighting recpiirements thioughoul the year 
have been calculated foi all latitudes and longitudes 
covered by the British Isles, the curves in Fig 12 
being based on this work * Caiives for latitudes 
between 50'’ N and 58 ' N may easily be drawn in, 
while correction foi longitude consists in raising or 
lowering the entire curves according to the scale 
shown at top centre. 

The hours of use of an installation for all-night 
street lighting timed as shown in these curves are 
given in Table 1\' 
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STREET LIGHTING BY GAS 

By LESLIE T MINCHIN, BSc. MlnstGasE, F I.E S 


The problems involved in lighting thorough- 
fares by gas are not essentially different from those 
involved in lighting by electricity, and in conse- 
quence most of the general remarks made in the 
article on Electric Lighting, page 1 1 8, are applic- 
able to either illuminant Street lighting is always 
a compromise; one could get good results without 
any difficulty if one had plenty of light, plenty of 
lamps, and plenty of posts But the areas to be 
covered by street lighting are so immense and the 
need for keeping down public expenditure so 
acute that the question is rather how to get ade- 
quate results with the minimum of expenditure 

What IS “adequate’’ lighting? Undoubtedly the 
primary desideratum is that the motorist should 
be able to see the road in fiont of him clearly, 
and distinguish any of the obstacles he has to 
avoid quickly and easily — especially the cyclist 
or pedestrian, though it is also ver) desirable 
that he should sec a dog or a cat in time to 
obviate that sudden swerve which is potentially 
dangerous Good visibility for the motorist de- 
pends primarily on the creation of a good back- 
ground for seeing; it should be as bright and as 
uniform as possible 

High average brightness is less important than 
the avoidance of large dark patches on the road, 
in which an object may get lost; a vertical dark 
patch is more dangerous than a horizontal one, 
since the most important objects to be seen are 
vertical. In the avoidance of such dark patches the 
siting of the lamps is the first consideration; there 
are many cases in the author’s experience when half 
the total light output would have given better 
visibility had the lamps been sited better. Unfor- 
tunately, the surface of the street is not the only 
background of importance. It has often been 
pointed out that the pedestrian wailing on the 
kerb is usually seen against a background in which 
the road surface plays no part, pavement and 
buildings are the principle ingredients. If the 
pavement is tree-shadowed, or if there are no 
buildings fronting "the road, this background may 
be very dark and a person about to cross the road 
may be very difficult to see When such a situation 
occurs, improvement can sometimes be made by 
the application of wjiitc paint to fence or railings, 
tree-trunks or kerb-stones. 


Nevertheless, in spite of this limitation, the 
street lighting practice of today is largely based on 
the obtaining of a high surface brightness for the 
road surface, and there can be little doubt that m 
a great many cases this approach has been amply 
Justified by results It is of doubtful applicability 
in the case of very winding roads or roads carrying 
very dense traffic 

The needs of the motoiist should not however 
be allowed to monopolize the attention of the high- 
way engineer, it is also important that the pedes- 
trian’s movements should be facilitated Kerbs 
should be clearly visible; road names, house 
numbers, even bus time-tables need to be legible 
The police may also legitimately ask that their 
work be facilitated by the illumination of alleys, 
front gardens and any other such place where the 
wrongdoer may luik Finally, since street lighting 
IS ultimately for the good of the individual, it 
should be possible for the citizen to recognize 
passers-by easily, and the gencial effect should be 
harmonious and pleasing 

THE MECHANISM OF THE GAS 
LAMP 

Although the gas lamp has been used for 
lighting streets for many years, the principles on 
which It operates are not well known A full 
discussion would be out of place here, but the 
following .section covers the most important points 
which should be known by those handling gas 
lighting. 

(1) The Mantle 

The light IS actually emitted by a very fine 
network of thorium and cerium oxides. This 
mantle is the skeleton left behind after the original 
fabric ( usually artificial silk) has been burnt away. 
Before this the material has been woven from thread 
and then impregnated with the mixed nitrates of 
these two elements; on ignition the nitrates decom- 
pose to give the respective oxides which are left 
in a form having almost the same micro-structure 
as the original fibre. Under the microscope it is at 
first difficult to believe one is not looking at a 
textile fabric. 

It is partly this fine state of division which 
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causes the mantle to reach such a high temperature, 
but the main cause is the peculiar radiating proper- 
ties of the two oxides Thoria has a remarkably 
low emissivity and, because of this, it loses heat 
very slowly and is able to climb much nearer to 
the temperature of the flame than would any othei 
substance. By itself it would reach a high tem- 
perature (about 2000°K) but give very little light; 
addition of a very small quantity (up to !"'()) of 
cena lowers the temperature somewhat but greatly 
increases the light output If an attempt is made to 
go beyond this by adding still more ccria the tem- 
perature falls still moie and the light diminishes 
Too little cena imparts a bluish colour to the light, 
whereas too much causes a redder appearance 

(2) The Burner 

The mantle is heated by an air-gas flame burn- 
ing inside it In the case of a high-pressure lamp 
the amount of air mixed with the gas before 
burning is approximately the full amount required 
for combustion. In the case of low-pressure 
lighting, however, the proportion is more nearly 
that found in the domestic gas-ring, viz just over 
one-half of the theoretical requirement The 
remainder of the air required for combustion 
flows up around the outside of the mantle where 
the gases burn in a thin layer just outside the 
fabric Normally this layer is only a few milli- 
metres thick, but if the aeration of the burner falls 
below the optimum this layer will thicken and the 
mantle will be “left behind” in a less hot part of 
the flame This will cause a marked fall m the 
light output and for this reason the maintenance 
of a good aeration— -as shown by a sharp inner cone 
when the mantle is removed- -is of the utmost 
importance 

Turning to the other end of the burner, we 
find that the air is drawn in by a thin stream of 
gas issuing at high velocity from the iiijectoi 
nipple. This stream imparts its momentum to 
the surrounding air which is carried forwaid and 
is replaced by more air flowing through the air- 
ports provided. The mixture ol air and gas then 
flows along the burner until it reaches the nozzle 
inside each mantle. At this point combustion 
begins, the speed at which the mixture leaves the 
nozzle being such that flame cannot penetrate 
into the nozzle mouth The amount oi gas 
consumed per hour depends almost entirely on 
the size of the injector nipple orifice and Table 1 
provides a guide to the gas rate to be expected 
from a given-sized hole The burner tube and 
nozzle, together, naturally offer some resistance 
to the flow of the air-gas mixture and the amount 


of ail entrained is largely goveined by this 
factor Such resistances may be inherent in 
the original design — sa> a shaip elbow oi too 
small a bore burner tube — or may be simply 
due to accumulation of dust inside the burner 
Since the air-gas ratio has such a big effect on 
light output, lamps should be designed to give 
the minimum opportunity for dust accumulation 
and any point at whic h this may occur should be 
easily accessible for ( leaning 

Anothei detail which is often the cause of 
inadequate aeration is the design of the injector 
nipple Itself Since the w'hole process of air 
entrainment depends upon the high velocity of the 
gas issuing from the orifice, anything which leads 
to a lower velocity will lower the aeration of the 
burner If, for example, the lesistanee of the gas 


'Tabli- I 

.\PPROXIMATE GAS RATES OP ORIFICES 



G(is Hate at '5 in pressure 

(cu jt jhr 

Dtam of hole 


at STB) 





m inches 

S/I Or 

Sf) (wT 

Sfi (/> 


0 4 

05 

0 6 

0 (H 

'2 7 

2 1 

2 2 

oot 

4 5 

4 0 

'5 7 

0 05 

7 4 

Of) 

60 

0 06 

10 6 

9 5 

86 

0 07 

146 

110 

11 9 

0 08 

19 0 

17 0 

15 5 

0 09 

24 5 

22 0 

20 0 

0 10 

29 5 

26 5 

24 0 

0 n 

J6 0 

52 0 

29 5 

0 12 

42 5 

57 5 

34 5 

0 IJ 

50 0 

41 5 

40 5 


y B -~lhc di^ctwri^e tnejfitunt hfi\ been taken m 0 825 


ways leading to the bunici is too great, the maket 
may be tempted to compensate for this by making 
the injeclor orifice larger If this is done, the correct 
gas rate may be obtained but the piessure immedi- 
ately behind the injector may foi example be only 
1 in instead of 3 in (watei gauge) This would 
I educe the velocity of the gas jet to some 50°, and 
a considerably lower aeration would be obtained 
Unsatisfactory results are also to be expected if, the 
pressure behind the injector being normal, the 
orifice IS too large. The fitter will then have to 
screw the pin well into the orifice to obtain a low 
enough gas rate, and the effective orifice will be 
an annulus instead of a circle. This may cause a 
reduced velocity because of the extra frictional 
losses involved, or again, it may cause the jet to 
be unsymmetncal and impinge on the walls of 
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I'lC ] C'KOS‘.-'.^C Ill 'i V'l'ICAI Slisl'l.NSION J,\M1> 

SllOWINt. CJONSIRltCTION 

( irm Co , Ltd ) 

the burnei tube; in cither case the air entrainment 
IS seriously impaired In general, the use of an 
injector nipple much in excess of the size given 
by Table I will not be found satisfactory 

(3) The Flue-way 

This serves the very important function o( 
carrying away the burnt gases which might other- 
wise stray into the primary air chamber. Products 
of combustion, if they enter the burner, cause an 
effect indistinguishable from that pioduced by 
reduced aeration, i e. the inner cone of the flame 
lengthens, the mantle becomes dull, and a black 
spot appears in the centre of the hemispherical 
portion. Consequently it is absolutely essential 
that in all lamps no trace of the combustion pro- 
ducts shall vitiate the primary air. 


The lamp must also be windproof and even a 
gale must not appreciably alter the air intake, the 
flue outlet or the circulation of gases inside the 
lamp. Needless to say it must also be rainproof, 
and It must be quite impo.ssible for water to collect 
in the lamp while it is not alight 

(4) The Superheater 

This part of the lamp is not well named, for its 
primary purpose (at least in low-pressure lamps), is 
not to pie-heat the gases Primarily it is a dis- 
tributing head at which the air-gas mixture is 
sub-divided into a sufficient number of separate 
streams so that the gas can be burnt on a number 
of small and robust mantles rather than on one 
large and necessarily fragile mantle The subdivi- 
sion also represents a consideiable gam in efficiency 
because . 

{a) Small mantles usually have a higher lumin- 
ous output per therm. 

{b) The inter-radiation between one mantle and 
Its neighbours causes a considerable rise m 
temperature and with it a marked rise in 
efficiency. Some experiincrits made m 1934 
ref. (1)* indicated that this increase was 
about 15% 

(c) There is a small increase, probably about 
5%, due to the pre-heatirig of the air-gas 
mixture, 

(d) The accidental breakage of one mantle does 
not lead to a complete breakdown, whereas 
if one large mantle only weic employed the 
lamp would be much more vulneiable 

CONSTRUCTION OF A TYPICAL 
LAMP 

Figure 1 shows a cross-section ol a type of lamp 
which IS made by most manufacturers It is not 
a recent design but illustrates the most important 
features in light production by low-pressure gas 
The gas enters from pipe A and passes to the in- 
jector at B which should be so made that the nipple 
can be taken out for cleaning or replacement 
without dismantling the lamp A pin J is usually 
provided with which the injector orihce can be 
partly closed, hut it is most important that this 
adjustment should not be used to compensate 
for too large an orifice In addition an air sleeve 
attached to the knob K controls the air ports, but 
in some distiicts conditions are such that this can 
be dispensed with At the injector primary air 
enters from the annular space between the chimney 
G and the outer case D 

* See Bibliography, page 144 
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Table II 


APPROXIMATE l.UMEN OUTPUT OF LAMPS 


Type of Lamp 

.Mantles and number used 

1 

Total himetis 
ppf lamp 

Lumens vi 
lower 
hemisphere 

iitts tate 
[t!/ ft Hit of 
bm 'r v) 

London 

12 i\i> 2 1$ .S I 

5,100 

4.750 

HO 

2 1 

London 

1 2 No 1 B S I • 

4,300 

1,000 

Maxill 

12 No 2 H S I 

5,3(.0 

4,050 

^0 

Maxill 

12 No 1 B .S 1 • 

4,440 

3,750 

24 

Supcr\ia (Ingh pressuic) 

I ptHIC fl bhap<Tl 

7,500 

fi.'JOO 

2J 

R<>( h(*st( r ^vy dish rcli ac lor 

4 No 2 B .S 1 

4. (>00 

4,100 

22i 

1 '3 

I' oJkestone 

fi No 2 E .S I 

2,500 

1 soo 

Majestic -multiplane 

12 No 2 B S 1. 

5,000 

( 4,000 

JO 

Maxilla 

4 No 2 B .S 1 

2,000 


10 

“8000'’ 

4 No 2 B S 1 

2,200 

l.HOO 

10 

I aperecl square 

4 No 2 B .S 1, 

1 500 l.fiOO 

1,300-1, '380 

10 


* In these* eases mantles ol lejntre r fabrit than Etitish Stanelard ehniensions were useel (‘Seing bijnei") 

Mote iesL figures are quoted here, but signtfieance shoulei not be attached to small difierenccs between one lamp and another 
It IS parlieulaily tee be iieeteel that the lumen erutputs quetted aie fetr the eeemjtlete lautetn, and no leeluttieen need be niatle lor light 
losses elue to the eonstrue tion 


All usually enters this chamber by a tow of 
holes at E round the pet iphery of the inner reflector 
F The point at which the hut net tube jiasses 
through the chimney is carefully hushed so that 
products of combustion cannot leak through The 
air-gas mixtuie passes through the “superheater” 
at H, thence to the nozzles and into the combustion 
zones The additional air lot combustion comes 
partly from the small hole in the bottom ol the 
globe but mostly from the air inlet round the cir- 
cumference 'I’he products pass up the chimney 
and through the weather-proof cowl to the air 

LIGHT PRODUCTION 

The Ministry of 'J'ranspoi t Report letomniends 
that the light output of the lamps per 100 linear 
feet of thoroughfare should he between 600 to 
2,500 lumens for class B roads and 3,000 to 8,000 
lumens for class A roads * This method of rating 
light output has been much ciitici/ed in the gas 
industry because it does not specify the distribu- 
tion of the light nor even that it must be radiated 
in the lower hemisphere It is evident that a 
lumen directed upwards is of less use than a lumen 
directed downwards and it seems illogical that 
quantities of light as high as 30% of the total 
output, which in some electric lamps aic radiated 
in the upper hemisphere, should be ci edited to the 
advantage of an installation. It would seem moie 
rational to base the light output of an installation 

* SeeTablc I (Stiert Lighting by Electricity article), page 12G. 


on the light emitted by the lamp m the lower 
hemisphere only 

However, the total luminous output of a gas 
lamp can be calculated approximately iiom its 
heat input Figures published in 1932 (2)f 
indicate that normal good efliciencies for lamps of 
the type shown in Fhg 1 are as follows; 

Using Biitish Stanclaid No 2 mantles (“(! ’) 

40.000 lumens pei therm 

Using British Standard No. 1 mantles (“A”) 

45.000 lumens per therm 

but in comparing this with electric lighting it 
should be remembered that [a) 90% of this light 
IS in the lower hemisphere and (b) this is the light 
output ol the complete lantern The lumen output 
of a number of actual lamps is given in Table II 
and the efficiency of high-pressure units is dis- 
cussed more fully in a hater section 

LIGHT DISTRIBUTION 

In street lighting, as in other things, quality is 
as important as quantity, and quality, in this case, 
IS expresssed by the type of light distribution given 
by the lantern 

The Mimstiy of Transport Report is not able to 
.specify any one type of distribution as being the 
best in all cases, but it points out the great advant- 
ages to be gained from the use of a high candle 
power at 80-85 degrees from the vertical (often 
known as “Type 1 distribution”). 


t Sec* Bibliography, page 144. 
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Fic. 2 — i lit “London" Lamp 

(II m Co ^ I tJ ) 


The advantage of this lies in (he fact that road 
reflectivity is considerably higher when the light 
strikes the road at a very aente angle and in conse- 
quence, under ideal conditions, a highet back- 
ground brightness can be obtained if the maximum 
light is emitted at this angle Furthermore, the 
light emitted at an acute angle tends to brighten 
the load surface at some oi the points where 
disturbing dark patches would otherwise occur 
1 e. at the base of the next lamp column 

A disadvantage of this type of distribution is that 
It is almost impossible to avoid some glare, and 



Fio 3 — The "Maxill” Lamp 

{Parkinson Co., Ltd ) 


■ REFERENCE BOOK 

while the tests made by the Departmental Com- 
mittee did not reveal any serious loss of visual 
acuity as a result, there is no doubt that there arc 
imponderable fatigue effects associated with this 
type of lighting Nevertheless, it has been widely 
adopted and the use of high mountings (25 feet) 
greatly reduces the glare tendency 

I'here are at least two types of gas lantern 
designed to give this type of distribution and these 
are shown in Figs 2 and 3. In the first case the 
redistribution of the light is obtained by the use 
of strips of curved mirror glass which are rigidly 
mounted m a stout brass framework and m the 
second case light redistribution is obtained by a 
faceted steel mirror behind each group of mantles 
Examples of the effect obtained by these lamps when 
installed are given in Figs 4 and 5 

A second type of light distribution is character- 
ized by a maximum candle power in the region of 
75° and a sharp reduction to a relatively low 
candle power above 80° This distribution, often 
known as “Type 2”, greatly reduces the glare 
and m many cases produces excellent lighting A 
typical lamp of this kind is shown in Fig. 6. 
Silvered mirror facets, mounted in a strip on 
either side of the light source cut off some of the 
light which would otherwise have been sent out 
horizontally and reflect this back through the 
globe at an angle of about 75°. 

The disadvantage of this type of distribution is 
that the light areas formed on the road surface tend 
to be shorter than if Type 1 distribution is used 
and m consecjuence it is desnable, unless the road 
IS very shiny, to mount the lamps lather closer 
together Good lesults are obtained with central 
suspension because, in this case, all the lamps are 
brought into one line, and in consecjuence, are 
twice as close as if a staggered arrangement were 
adopted. An illustration of this type of lighting 
IS shown in Fig 7 

A third type of lighting (Type 3) has its staunch 
exponents, but it has in the past been used more 
on the Continent than in England This is the 
cut-off distribution which emits no light on the 
horizontal and usually gives a maximum at about 
70 degrees I’his method discards any advantages 
obtainable by making use of the high reflectivity 
of the road at glancing incidence, but it has the 
great advantage that glare is practically absent, 
and a very soft, restful effect is produced. The 
spread of the light is, however, greatly reduced, 
and spacings of 90-100 ft are the most that can 
be used. 

Since with this system the brightness at any one 
point on the road is due to one lamp only, the 
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Fio 4 An iNSTALi.AnoN of “Maxii Lamps Praiid Sirlh, London 

[Ga\ Liifht & Cokf Co ) 

lateral spread of the illumination is also important, used, so that the light patch is spread across the 

and this means that unless lamps are mounted in road as far as possible. Only one lamp has been 

pairs the system is only suited to fairly narrow designed so far giving this distribution (Fig 8) 

roads. Central suspension, or staggered with but this has already given rise to some excellent 

maximum overhang, should be the arrangements installations (Fig 9) 
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I'K* ‘5- Installation oi “/^oni^on" Lamp*? ai Denton, Chishirt 

( W'm Su^s ^ Co , Ltd ) 


put forward by E. S. Harris in con- 
junction with L. T. Minchin (3),f 
Tins table may be of some use as 
a guide to good practice but a con- 
siderable difference of opinion still 
exists amongst lighting engineers on 
this matter. Fcvi roads have a matt 
surface for much of their life; even 
concrete becomes moderately shiny 
when worn A staggered arrangement 
IS .ilways likely to be more popular 
than central suspension because of the 
economy in the miiribei of poles le- 
quiied, so that most installations will 
come into the two sections marked * 
in Table HI, and for roads of normal 
width (say 30-40 ft), types 1 or 2 
will normally be used, with a decided 
preference m current practice for 
type 1 



METHODS OF RE-DIRECTING 
LIGHT 

The light distribution of a simple mantle cluster 
mounted in a lamp is shown in Fig 10, wheicas 
the distribution to be desiied for the thiee types of 
lighting lefeired to in the piecedmg paragraph is 
shown tn Fig 11 In order to achieve the required 
distribution, light must be alteicd in direction 
Two physic<il methods of doing this arc available, 
(a) reflertion, {b) reli action, and both are widely 
used 

Tahie hi 

TYPhS OF LKUIT DISlRUiUTION 


Fic 6 — Thi “Majestic” Lamp wnii Mm iiplani- 
Reflect OKS 

[h'etnpton & Son) 

Ihcrc arc, therefore, three types of distribution 
to choose from; and since, in addition, there are 
several different tv'ays in which the lamps can be 
arranged m the street, the number of possible 
alternatives may appear alarming. In practice, 
however, if a reasonably good result is to be 
obtained, the choice is not large, for many of the 
possible combinations of light distribution-road 
configuration can^be ruled out on the grounds of 
efficiency; it is also desirable as a rule to keep the 
number of posts down to a minimum because of 
the obstruction they cause on the footway. 

In 1945, Table III, giving tentative recom- 
mendations as to the type of light distribution to 
be employed under varying circumstances, was 




Alost suilabh type of 
Light DutiibuUon 

Reflecting 

Road Alateriah Itkeh 

Staggered 

Staggered 

CharaoLr oj 

to have this 

Arrangement 

[very narrow 

Road Surjace 

(.haracter 

{roads of 
moderate 

roads ) 
Central 



width ) 

mounting 

[moderate 

width) 

Mall 

New concrete 

Sanded tai 

2 or 

2 01 3 

Moderate 

Maradam 




Granite sells 

Wood blocks (esp if 
dry) 

Macadam (small 
aggregates) esp li 
wet 

1 

2 or 3 

.Shiny 

1 or 2* 

2 


t See Bibliography, page 144. 
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Reflection 

Reflectors are usually made of stainless steel, 
chromium plate, or silvered glass The last of 
these has a much higher reflection factor, is easier 
to clean, but is usually heavier and mote diffit ult 
to fix If backed with a lead cocenng, mirror glass 
has a good life under suitable conditions, but ol 
course flame must not be allowed to impinge on the 
glass m the event of a mantle bi caking Metal 
leflectors involve a much higher loss of light by 
absorption, but on the other hand they are easily 
fixed and can be taken out for i ebuffing or replating 
when required The use of anodi/ed aluminium 
has gieat attractiveness, but it has yet to be 
shown that the finish is sufficiently resistant to 
weather conditions and products of combustion 

Refr ^CT10N 


therm, a figuie of 70,000 may be obtained 
under the best conditions, oi 55 pci cent moi e than 
c an be obtained with gas at normal disti u I pressure. 
It cannot be denied, however, that the difficulties 
of maintaining such a lamp at its full output are 
greater and in consequence a somewhat laigei 
margin must be allowed between the laborators 
hguie and street performance 

'I'he high-pressure mantle operates at a higher 
temiieiature and in consequence there is some 
deterioration due to the slow volatilization of the 
ceria. This is dealt with in practice by putting 
rather more ccria into the original mantle, so that 
the light output rises during the first few hundred 
hours of Its life, after which it slowly falls again 
The high nozzle velocity caused the development 
of mantles much longer in relation to their 
diameter than is the case with those used in 


Refniction is also widely used , 
bands and dishes of lefractirig pris- 
matic glassware have long been used 
to modify the light distribution fiorri 
gas lamps of all the older types It is 
possible for these i efractors to be 
made in t\so pieces cemented together 
so that only smooth surfaces ate ex- 
posed, but unless this leatuie is in- 
corporated they will need legulai 
and systematic cleaning by a brush 
or by dipping in hot soapy water 
at intervals of perhaps a month or 
SIX weeks (depending on the locality) 
if the original light transmission is 
to be maintained The air of cities 
deposits a greasy film which is not 
easily removed by the mamtenance 
man’s duster. 

HIGH-PRESSURE 

LIGHTING 

This is the term applied to des- 
cribe lamps made to operate on 
pressures of 50- 100 inches of water. 
At this pressui e all the air required 
for combustion can be entrained and 
fed through the nozzle at a sufficiently 
high velocity to prevent lighting 
back. The mantle is screwed or clip- 
ped on to the nozzle so that all the 
flame gases have to pass through the 
mantle fabric. By this means a more 
intense source of light, which operates 
at a higher luminous efficiency, is 
obtained. Expressed in lumens per 



Fic; 7 Inmali.aiion or “Type 2” Lamps as .Shown in Fig 6, at 

Greeniord Road, BRENnoRU 

(O'rtt f-tght & Coke Co ) 
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F'rc. fJ --‘‘T hi ^()IKESTON^” Lami‘, Type 'I 

(H'm & Co , iJd ) 

low-pressure lamps I'his had advantages from the 
point of view of light distribution, but was cer- 


tainly disadvantageous to the mechanical strength 
of the mantle, and the usual form adopted today 
IS pouch-shaped as shown in Fig 12 This shape 
also makes control of the light output easier, 
and the refrac ting dish below the mantles converts 
It into a good “type 1” distribution Pouch 
mantles representing a gas rate of 1 15 therins/hour 
(approximately 7,500 lumens) arc standaid, and 
lamps fitted with one to three tubular mantles of 
the older type are also in regular use These are 
made in three sizes, “500 CP” “1,000 CP” 
and “1,500 C P.” for gas rates of '05 and -Ol and 
15 thetnis/houi respectively 
I’he question as to whether high or low- 
pressure lighting should be installed in any one 
thoroughfare is one which cannot be answered 
w’lthoiit inquiry into local conditions In some 
cases the increased efficiency more than offsets the 
compression charges and me leased maintenance 
costs, in other districts the leverse will be the case 

SMALLER LIGHTING UNITS 
FOR SIDE STREETS 

The preceding sections have largely dealt with 
the lighting of mam streets — i e , those coming 


# 



Fig 9. — An Installation of “Type 3” Lamps as Shown in Fio. 8 at Cheriton Gardens, Folkestone 

{British Gas Council) 
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MANTLES USED IN LOW-PRESSURE; STREET LICHTING 




Overall height iti mm 

Inner clearance diam of Twt< 






tn rnm f 

Optimum 

No m B S 884 

Name af Aianile 





Cm rate ft 



Alaxmjum 

Altmnumi 

Ataxwwm 

Ali/iimum 

(500 C 1 1 

1 

“Bijou” or A 

33 

30 

11 8 

11 3 

J 'j 

2 

'‘M< dium clusU r”. 







“No 2 medium” or C! 

37 

31 

15 0 

14 5 

2 5 


fSecBS 881 for further fliincnsions and tests tf See Ref Ao 1 in Uihliugi ap)i\ . page i ^4 


Within the Class A requirements of ifie Ministiy 
of Transpoit Report and having a luminous 
output of 3,000 to 8,000 lumens pet linear foot of 
road 

The side streets scheduled lo have 600-2,500 
lumens per linear fool are vet ) iinpoi tant and often 
neglected Although this class of road obviousK 
extends to a much gicatei mileage than the main 
roads, the scientific problems invoked in lighting 
It have not been studied to anything like the same 
extent Clearly, howevei, the desiderata foi 
street lighting desciibed at the beginning of this 
article apply with equal loice to side slieets, 
though with a eertain change of emphasis Here 
the motorist has to be considered rathci less and 
the pedestrian and policeman lather more Here 
will normally be little or no fast through ti attic 
and a greater need lo be able to see keibs, load 
names, etc 

This division of roads into “mam” and “side” 
IS of course very arbitrary, and a great many 
thoroughfares might be held to belong to cither 
class It was, however, the intention of the 
Mimstr) of Tianspoil Committee to make this a 


sliaip division and the big difference between the 
heights of the columns serves lo draw attention to 
It In practice, however, it is clear that, in districts 
where the ti attic is not very dense, quite important 
routes will not normally be lighted beyond the 
Class B standard 

rhe ( hange of emphasis in the functions of 
lighting means that the total quantity of light is 
probably inoie impoitant and the distribution of 
It rather less so In practice, however, it is found 
that a t>pe 1 or type 2 lamp still gives a much 
better lesult than one m which the light i.s not 
redirected Also, although some light above the 
horizontal is certainly not WTthout its uses, it is still 
the light emitted in the lowei hemisphere w'liieh 
IS most inipoi tant 

TYPES OF LAMPS FOR SIDE 
STREET LIGHTING 

The traditional lamps for this class of work arc of 
couisc the “tapered square” or “tapered round” 
lamps These can give good results on narrow 
roads, using 1 5-ft t oluinns, and they are usually 




Fig 10 — Polar Curve oi Normal Susi’Ension Lamp 
WISH NO SpECtAl- RfUIREGHNI. EgUIPMENl 


Eig 11 - Polar Curve Desiki-d tor Tspes 1, 2, and 3 
Light Distribution 
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low on maintenance costs, but their appearance 
IS against them and their luminous efficiency is 
some 15 per cent lower than the figures given on 
page 135 for more modern lamps 

A number of reflecting and refracting devices 
have been devised to improve the distribution ol 
light fioin these lamps and have been much used 
in recent years, but in most districts they arc 
gradually being replaced by newer designs 

Figs 13 and 14 show two such lamps piiinarily 
intended for side stieets The “Maxilla” closely 



r 


Fii. 12 — Tin- “SurpRViA” I.ami> 

(South Meltopolitau Ca.\ Co 1 

resembles the main street lamp shown in Fig. 3 
The desired light distribution is obtained by 
a faceted aluminium mirror. 

The lamp shown in Fig 14 collects some of the 
light going into the upper hemisphere and sends 
it into a beam which is usually set at 80'^ to the 
vertical and which can be adjusted azimuthally to 
deal with bends m the road. This is important, as 
side roads are apt to have very sharp bends, and 
it is not an uncommon sight for a lamp to be 
situated on the outside of a bend, with its main 
beam projecting into a back garden or on to a 
brick wall It should, of course, be directed along 
the kerb. A three-way pattern for T-junctions is 
also available. 

CONTROLS 

Modern practice has progressed a long way 
from the days when the lamplighter plodded 


round the streets lighting lamps with a tongue of 
flame emitted by a spirit-torch In practically all 
modem installations lamps arc clock-controlled 
and the permanent pilot-flame is fast disappearing 
m favour of a hattery-ignitcd pilot system 

'I’he higher mounting-heights now usual, com- 
bined with the greater use of suspension lamps have 
made the base of the column the most convenient 
position for the clock; this, however, is only 
possible i( some means is provided for closing the 
pipeline at the end nearest the lamp while the 
lamp is not in use and diverting all of the small 
amount of gas still passing into the pilot flame. 
This requires a simple valve known as a distant 
control valve which closes the gasway completely 
when the pressure falls below a given amount 
(II in 1 , and thus diverts the lemaining trickle of 
gas into the pilot In the case of high-pressure 
gas a furthei modification is necessary, in view of 
the big difference between full-on pre.ssure and 
by-pass pressure. This would naturally result in 
a very big by-pass flame when the lamp is alight 
and so a slow-acting valve is incoiporated to shut 
dow'n (he pilot when the mam gas stream is flowing. 

Electric Pii ot 

The electrically ignited pilot is a further com- 
plication but one which is usually thought well 
worth while because it abolishes the peed to keep 
a pilot flame burning during the whole time when 
the lamp is not in use. This not only lesults in a 
saving of gas which soon pays for the increased 
cost of the equipment, but actually gives a more 
reliable service A lamp will normally be “on 
by-pass” for a longer period than it is alight, and 
extinction of the pilot flame whether by draught 
or blockage at any one moment during this time 
will prevent the lamp from lighting when the clock 
next switches on. With the electrical system the 
pilot IS only alight for perhaps a few minutes each 
day The current is provided by either a 1^ or a 
3 volt battery housed in or above the lantern; an 
electrical contact in the valve mechanism causes 
a small coil of platinum wiie to be heated and 
thcieby ignite the pilot flame as the main gas 
stream is turned on, and after a short interval of 
time the pilot gas is turned off again. The scheme 
IS shown diagrammatically in Fig. 15. 

The gas enters fiom the connexion on the right- 
hand side when the clock turns on the gas cock. 
This one would expect to cause the upper of the 
two diaphragms to rise immediately but the 
movement is spread over a period of minutes by 
means of a slow air leak from the space above it 
through the “Time Control Adjustment.” 
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STREET LIGHTING BY GAS 




I'K, IS --luL "MaMIIa” l.AMI' 

(l‘arkm\on & Son) 


I'K. U— I’hh “81)00“ l,Allii> 

(IVm Su^g & Co , Ltd) 


The first effect of the slow use is to ojjen the 
valve and admit gas into the lowei tompaitinent 
This has the effect not only of admitting gas to 
the pilot but also of causing the lowci diaphiagin 
to be depressed so that electric contact is made which 
energizes the platinum wire in the pilot head 
When the upper diaphragm lias risen to the top of 
its travel, the central valve is again closed and 
both the by-pass and the clectiic cm rent are 
turned off 

MAINTENANCE 

No installation will be satisfactory unless 
adequately maintained, and the fact that a gas 
lamp requires, as a rule, somewhat moie attention 
than an electric lamp often means that a more 
uniform output can be obtained under service 
conditions. Some figures quoted just before the 
war (4)* showed that weekly illumination readings 
on one particular installation only varied between 
88 and 110 per cent of the rated value over a 
period of twelve months. 

The draft B.S. Specification on Street Lighting 

* See Bibliography, page 144 


circulated m the Autumn of 1935 (CH-ELG-1524) 
contained a clause specifying that the candle 
power of the lamps should not diop below .50 
per cent of the initial figuie --oi some higher 
percentage to be agreed upon between the parties. 
Theie rnu.s( be many gas undertakings who would 
be willing to accept such a higher percentage, 
since the amount of inspection normally given to 
a gas-lighting installation in a W'ell-run concern 
ought to keep the light output within 75 per cent 
of Its latcd value In any case, the visibility 
obtained in practice is obviously mote important 
than the result obtained on the first night, and 
any highway engineer would be wise in obtaining 
some guaiantee as to the maintenance level to be 
worked to, whatcvei the illuminant 

It should be remembered that the adjustment 
ol refractors or reflectors is a very important 
factor as well as the total light output, and the test 
to assess maintenance should therefore be taken 
if possible in or near the direction of maximum 
candle power Probably the test given in the draft 
B S. Specification is the most convenient way of 
doing this. Briefly, it consists ol measuring the 
illumination on a vertical plane three feet above 
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the kerb and one span 
distant from the nearest 
lamp. The figure obtain- 
ed is multiplied by the 
square of the distance 
in feet to the foot of the 
nearest column. This is 
a relatively simple test 
which will indicate if the 
installation is in good 
order, though it would 
be foolish to pretend that 
It could never give mis- 
leading results if lelied 
upon uncritically 



tion. Under these con- 
ditions it is not easy to 
forecast the future, but 
if, as seems likely, the 
arriount of ingenuity and 
enthusiasm which gas 
lighting excited before 
the war returns under full 
peacetime conditions, 
there can be little doubt 
that gas lighting will con- 
tinue to play a very 
important role in the 
lighting of our streets 

BlBLIOGRAPHr 


Conclusion 

I n. I -Diagram (ji 

The long period of v\ ai 
has imposed a strain on 

all those who design, construct, install and main- 
tain gas lamps, irom which the^ have not yet full) 
recovered At the time of writing, ior instance, the 
post-war fuel shortage is imposing economies 
which go far to ruin many a well-planned installa- 


CJOMI t” loNIIbH 
\Hoisttiiann Gcai Co ^ I id \ 


1 '"principles of Gas Lamp 
DestQfi,*' L T Minchin, 
Froc Jun Gas Assoc 
24 , S05 ( Pi34} 

2 " The Planning of Gas Installations ” F C Smith, 
Institution of Gas Knpinefrs, Pub No 54 (1932j 


\ '7 he Commercial Aspect of Public Lighting * K S Ilaiiis, 

Associain»n of Public Lip^hting Engineers, 1945 
4 '"‘Light on the Roads Urmsfi Gomincrtiai Gas Associa- 
tion 
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ELECTRIC LIGHTING 


THE BRITISH THOMSON-HOUSTON CO . LTD , LONDON, WC2 

The pt nod Ilf intensive researcli on slieel li);lituiR prolilems wliuli mtli ihe i ml ol ihi \i,ii has itsiihed in the ni<; 

(liuiion of some enUrelv neu lant< rns hs ilie Hiiiish 1 hoitison- Ml xisloii ( *<i . I lid 


1 Hh Ma/DAI LIX SjYllZElJ RaN(. 1< OJ SinF-JuNIRY J.^NTIRNS 
\ n(*w series ol Mazdalux Side-[>nli> l«iiiterns has 1 r(i» (ksipiuti lo meet liw 
demand loi a (omplele langc f)f lanteiris at ^ oinni<Klalni^^ r\ery Upe and si7t ol 
vt rlK ally ojierated Ma/da and Meit la slieel-liffhtinK lamp J Ins new ‘ Slvh/< d” 
iant{e ronsists of sixteen lanleiiis and, tor lln fust Iiiih, lanltrns w-illi a uniiorni 
appeaiaiuf tan he inslalltd tliiou^hont an entin t it\ and on all iIk roads leading 
U) It rile varied requnenuiUs ol surh hualions as shopping renires, sidt stitets 
aiul < ai ])ajks are all calcred lor in di/Feienct of si/c, glassware and types ol lamp 
I hi shape and appearance ol the lai^tern have bien carclidly designed to blind 
\M-1! with all t\pes of sui roundings and to mate h both siec I and cone leic standarils 

lin Ma/oaiix Horizoniai Lnciosto Lanifrn This js anothn slice! 
lighting lantern whie h is ilit jiiodue l of past experience anel itee^nt restare h J hr 
niciiii le'aturis of tins new lantern are a hrsl-elass optical perlorinanee anel fine 
appeaianee eoinhined vsilli verv simple e re< non and inainte nane < Magnelie are 
( eaitrol enaljle-s the slanelai d i vpe ol \ e r iical-burning Me re la lamp lo he use d in a 
hoii7ontal peisition '’Ihe well-known HTH prineaple of controlle'd eut-on is 
employee! Vo give eoUslanV visual aeeeuuinodaVion anel a inininuim ol glaie 1 ins 
allied lo the heiiuonlal liglit sonirt, gives ili< rnaxirnuin eeMitiniiitv Ol road bright- 
ness anel optunutn se‘eing eonduions 

liroRFsciNi SfRiri bti.HTtNi. -Iii( Biitish I honison-Henision C'o , bid is 
«dso expel iinenting witli an eritiicly niw hum ol stieet lighting Ma/ela Vlt BO- 
walt lluoie*ste*Mt lainpis in sp<.(iallv-d( signed lanterns have been used lor e*x])c*ri- 
inimlal stiee't lighting installations with most eniouraging usults 
Note VM)i ihv l< alui es of the ne w’ light ing <u c its tcniarkabie lieetlom lienn gl.ue 
anel its spctiallv pleasing chaiaeVtr whieli eloes ne>t disloil iiatvnal eoUiuis 
1 Ik laiittiiis (an he e onveiiie ntiv suspje^nded e>n wins stretching aeioss the 
lietween luukluigs, and stieet statielaids, whieh air uneksiialiU ohslaeles 
on husv pave’rnents, eari in inanv easels be disjrenstd with 

I'lnoi e sc t'lil stieet lighting gives sueh e x< client \isibilit\ that i! should do inue li 
lo ledute aecidents after eiark and mav well revolutionize all accepted ideas and 
methods of stiee i lighting 

IIk HTH Lighting Aihisory Seivice is available to ail conreinexl with stieet 
lighting projects 


ENGINEERING & LIGHTING EQUIPMENT CO, LTD. ST ALBANS. HERTS 


T nr “Orbitai ” is one ol a (oniplete range of fittings available for Mercury 
Dtsrhaige Lamps of 250/400 watt, the body is < oiislrut ted ol cast aluiiuniuni alkry, 
whu h lias been proved in service lor the past ten yc ars Larh lantern is dispatched 
completely wired. Robust construction is an outstanding feature, and special 
attention has been paid to easy access to the interior 1 he distiibulion is by rneans 
of specially designed refractor piisins, which ensure the fullest possible utih/alion 
of light trom the discharge lamp lor road illumination 



Mazdmix SiDl Lniry 



M\/i>mux H(JKI/0N1AI 



“Orbital” 


Tin “Goluln-Ray” (Uting incorporate!, specially tlesiRnrcl refiattor plates, 
combining horizontal and vertical prisms which ensure the fullest possible use ol 
the light from the lamp lor road illumination 

All component parts arc of first-class material, and many thousands ol these fittings 
were in service prior to the war For use with 45, 60, 85 and 140-watt sodium lamps 
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ENGINEERING & LIGHTING EQUIPMENT CO. LTD — (contd ) 



The “Royston”, wjth an hexagonal body is cast in one pjere and focal positions 
lor the two si^cs of lamps are mcoiporated The single piece dome refracloi is 
available to give syniinetru, axial oi non-axial distribution, and is held by an 
ingenious quick release device based on the bayonet piinnple, which has the 
additional feature that it is impossible to replace the refractor incorrectly when 
removed for cleaning For use with 300/5(M) watt J ungsten lamps or 80 and 125 
watt mercury fluoiescent lamps 


“Roys ton” 



‘‘Stevenaof*' 



The “Stevenac.i ’* is similar to the “Ro\ston” but v\ith tl»e addition of a clear 
outer globe which is h< Id in a cast globt ring, thi filling iKing (<jrnplelelv diisl* 
pi oof 


The “Wfivvvn** luting is an original design embodying a one-picce aluminium 
alloy casting with an cntiicly new design ol siiiglc-jnece refractoi, giving 170^ 
distribution in the hoii/oiUal plane Pie-deterrniriLd fixing stops au iiuoiporaled 
to ensure that ea< h si/e of larnj> is in cc>rie(t focal position in lelation to ihe 
refractor 60/2(H) watt 1 ungsten lamps or 80 and 125-watt mercury lamps can 
be fitted. 


“Welwyn” 



The “Ware” is similar m design and construction to the “Welwyn” hut has an 
additional clear outci globe held in a east binged ring, a combinalioii ol felt 
gaskets ensuies that the fitting is dust-proof Provision is made loi fixing a IG in 
diameter vitreous-enanulled icHector if retjuircd 



The “Baluoc’r** In place of the dome refractor and clear outer globe of the 
“Ware”, the optical system of this lantern consists of a bowl refracmr which is 
available to give axial or non-axial distribution A smooth extenor surface 
facilitates maintenance and the fitting is dust-proof 


“Baldock” 
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ENGINEERING & LIGHTING EQUIPMENT CO, LTD — (comd ) 

'The “Pinnacle” for use wilh 80 and 12S-watt intnury discharge lamps and 
gas-filled lamps up to 200-watts Where economy has to be a deriding fartor in 
side street lighting installations there is a very great demand foi this fitting Made 
m two designs, 2-way and 3-way Front <-xtension and 3-way Bark extension, mans 
thousands of these fittings arc in servitr in all parts of the country I he dcta'i liable 
top and body arc cast-iron, the top bring held by 3 substantial si lews T ht porce- 
lain lampholder is adjustable (or coiictt loial position and has an anti-vibratiori 
device which greatly reduces lainp bieakage '1 he mirrored rtllet ling siiilaic is 
treated to withstand climatic conditions and the individual sei tioiis aie easily 
replaceable with the titling in position 

File surface ol the mirrored retlec tors is dimpled to iniiiiinizi glare and great cate 
has been taken in setting them to obtain the best possible load illumiuaiioii 1 be 
fitting IS supplied to gut either 160' or 180" plan distribution 

GENERAL ELECTRIC CO, LTD, LONDON, WC2 

1 ealuit s t omnion to ncarlv all (1 b C sli ei t ligbinig laiilt i ns an fit i ibt lanli in bod it 
ol a light alloy chosen lot its i igidily and high icsisiaiut to we.-illiei mg .mil loiiosion 
most pal t <u<- made Ironi hi al-icsisimg glass .ind hast* smooth cxitiiois so that in. 
piisms List d 111 lilt refractors ait ttnentl by <1 l'.(' jiaienls 


I in Dll RAC lOR l.AN 1 1 KN Is t xlt nsively used loi nt .it Iv t \ 1 1 v kind ol in.iiii i o.iil 
lighting, and will lake tithei 250 oi 40()-watt Osira H l‘ M \ lamps It imploss 
a oiit-piete lelraittii bowl with mirinal luived piisins to protide the iiettssars 

I I lint 1 tiiin and dillusion ol hghi It has a spun lop wliiih is reiiiosablt In gut 
.ucess to the foi usiiig ai 1 angemtmts, .uid ihi bowl is biiigtd sit dial lamp lephitt- 
nitnt IS e.as\ Sick mounting suspension guts ngidity and piosides tasv fixing 
Ibis lantrin tan bt loiutrletl lot use with 300 tti 500-v\att Osuain hlamt in 
l.inips by till simjijc addition ol an iiiiici symmitric dome itliattoi 


111) Diorikion I.ANIIKN guts .1 coiitiolleil cut-oil lorm ol disti ibution and 
IS loi list on bitiad mails win re wide distribution is neicssaiv It is disigneii for 
list with bon/oiitally-bui niiig 2")0 ol 400-waU Dsiia H P M \' lamps 1 ht 
design ol llii ofilie.il systtlii is such that a rapid icdutlioii ill tandles ahiui tht 
pe,tk rerUitts at higli angles the amount ol light which might othirwisi produtt 
glart Viiangtd lot sidt enliy mounting, the body houses a sc iit s burning niagnelic 
tUlletUu till ciiiUiolluig the aic clistliaige and cairns two laigt dish-shaptd 
ic Irat toi s with intc inal t tu\ t tl smlai < pi isms 


lilt UNiyyAs Laniikn guts uiu-clucctional lighting and is designed Icir oin- 
yyay slieets or dual t arriagt-ways LTsmg either 80 or 125-wall Osiia 11 P M \ 
lamps a gives lighUiig results comparahlt w ith those obtained willi 250 oi 4l)0-wall 
lamps in normal lanterns llic oplieal system is a oiie-piere silyeieil glass ii- 
llcctor ol special design A limgtil tlooi caiiics the fionl tliHusing glass 


I iiF I'Atnnt Rffifctor l.ANTFRN piotluces a direetional type of ligliling anil 
IS mainly for use on Class B roads It will at t cnnmoilate Osram filaineiU lamps 
between 60 and 200 watts, or 80 and 125-watl Osiia H P M \ lamps 1 here an- 
six mirror facets in each tif the two wings I'liese facets are rciiioy able .md are 
interchangeable, so that replacement can easily be elleclrtl The lantern romphes 
with the MOT requirements relating to glaic ratio Sidc-enlrv suspension at 
30“ from the vertical ensures that no condensation tan tiiltr the lantern fiom the 
brat ket. 

Thi Smai I, Oxford Lantern is of the totally-enclosed type and t an be tisetl 
with either Osram filament, or Osira discharge lamps ol small cieiioniinatiori. 
The body is of spun copper, with a reinforced top Vatiablc focusing is provulecl 
and the light distribution is eonlrolled by a small bowl relractor in combination 
with an inner symmelrit dome reft actor. 



“PlNNAt.I I ” 


s ail ilie-tasl, (h) all clif lasuiigs aie 
ft) piisiiiatic laiilcin glasses lot the 
Jiiitt nance is faiihtalcil, (tl) cuiyeci 



DiFRAC.IOR I.ANILRN 



Dioi'trion Lantern 



Uniway Lantern 
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GENERAL ELECTRIC CO . LTD — (contd ) 



SlIJh-STREll IjVNIEHN I OR Sonit M 
Lamps 


The Sodium Lantern for Side Sikeets employs rithcr 45 or 60-watt Osira 
sckIiutd lamps On each side, sealed piisin relraclor plates (oiitrol the light dis- 
tnhuUon up and down the load and an opal panel, facing arioss the load, allows 
light to iali on the opposite pavement The larnpholdei and lamp steady ar< 
earned on an ovn re/Jetior which iiinges downwards lolacjliiate wiiing 


liiF Kfiracpor PiAiE l^ANi I RN 1 OR SoiJiUM Lamps IS designed for main load 
lighting and can be used with 85 or 140-watt Osira sochiini l.vmj>s Prismatic 
plates ol the seeded sandwich type control the disli ilnilion of light lop entry 
suspt nsion ptemded 


HOLOPHANE LTD., LONDON. S W 1 



Dilux Lantern 



Duo-dome Lantern 



Holophani- Dll 11'^ Lantern 

A new development in street lighting technique employing hori7onlal-burmng 
Meicury Discharge Lamps, in tonjundion with a highly efhcicnt optical system 
providing serni-cul-off light chsd ihtittori < haraetei islics 

The high intrinsic brightness of the light source is shielded by tlicreflec toi assembly 
in the lantern h(K>d, thus avoiding glaie conditions, while the combined reflector 
lefractor assembly affords a ccmlnilhd two-way non-axial distiibution, pioinoiing 
adequate load surface and background hngluness when installed in accoidantt 
witfi (Jroup “A*' Requirements 


Hot OPHANI- Uuo-DOMt 1 .AN I ERN 

I’hese lanieins employ two-pucc re/ractois sn designed that the functional pris- 
matic surfaces are mternally scaled, presenting smooth exterior surlates, thus 
facihiating cleaning and maintaining optimum efficiency ovei loiigei peuods 
\vaiiable in types suiiahlc foi Gioups ‘’A" and roads, and all installation 

requiicmtnts 


HuLOPIIANf Linial Laniirn 

Designed to piovide suitable veitical and lateial light control in conjunction with 
.Sodium Dischaige Lamps Iwo-piecc refractor panels with internally sealed 
prisms and sm(H>!h cxierioi suriaccs, re-diretl the light flux into a well-con trolled 
two-way non-axial distiibution, while the low brightness of the refractor lantern 
ensures excellent visibility 


Linfal Lantern 
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Holophane SiNGiF-PiECE Refractor Lanterns 

SlinpUrity and efficiency, together with low initial and operating costs, are the 
primal y features undci lying the design of this refrarmr lantern senes Available 
for lamp ranges suited to i^th Groups “A’* and “B*' installations, together with 
altci native refractor designs for symmetrical and two-way non-axial distributions 


Single-Piece Refractor 


148 



MANUFACTURERS’ DATA 


HOLOPHANE LTD —(contd ) 

Holophanf Bi-way Rffracior Lanilkn 

This lanlein ( rrihodies of ihe incist advanced and eiruunt types oJ bowl 

lefractors, designed foi use with vei Ii(aI-ljuJiiing Mcrt ur> Uisdiaige Lamps The 
light control is obtained by the use of patented reHettoi diiruset pi isms earned on 
the inside of the glass, which ;iit sn designed as to give a wuh spread o# light ai 
relatively low angles ami a nion resliit lid spread at high angks ol emission, thus 
vaiymg the width of the beams to mauh the angulai vA'idlh o( the loadvvay at 
difTcicnt angles of elevation 

Two si/es aic available, to suit (iioups “A’ and “B" inslalhuions, while tin 
rehactoi liowl tan In supplied in alternative tvpes to provide sv iinnetncal, two- 
way axial, or two-w'ay non-axial distributions This lantern is also available loi 
side entrv mounting 


W LUCY & CO, LTD. EAGLE IRONWORKS. OXFORD 


These lanieins have a tasl-iron waltrtiglit hood, with I 2 i in diameter vilreous- 
enanit lied ufl(( tor llietenirt of light is BJ in from the lop fixing An adjustable 
spring-suspended RG lampholder tnaliles lamps jiorn fiO to I ^0 waits to bi 
correctly positioned in the lefltctor 1 he ad)usiinent is simpl\ made by means of 
the three nuts lunuing on ilu studs which tarry the suspt nsioii springs 



Bi-wav Laniiks 



bXREET LK/HIINO LaNTKRN 


lh< oveiall luighi of jicdestal <uk1 lantei n ilkistiaKcl is I'l m Tlu opaltstenl 
globe IS 12 in in fhanielei, but a 20 in glolx tan also be supplied T he* petlesial 
is of casl-iitin A spriiig-suspendtd “hdison Seitw” or B C lam]>holtki is supplied 
suirnbh for lamps up to 200 watts 


\ 



Dikicuional ^SlRl h I LioHrjNC. Lantern 

VNO IhulSTAI IICAU 


METROPOLITAN-VICKERS ELECTRICAL CO . LTD . LONDON, W C 2 

McirojK)lilan-Vi( keis Klecirical Go, Ltd, whose wide* laiige of slut i-ligbung laiiti riis was aliiMdv wr il-ki)cm n in iht pre- 
war v< ars, re-entered the market with a iio-less attractive* langt of laiiu riis and lamjis Small but \alual»]( iiiodifu ations have 
been incurporaled in sumo of tht lanterns, jIX of which an brielly dtstnbed heir ll will b< s( eti that m sevtrttl iiisumres the 
laniein tan be used with alurnaiive typts ol lamp, for exampU Mer< m > Discharge, ITtioif stint Mtreuiv Discharge, or 
Metal fTIarneni 


lilt Iraiford Lantern ior (?r()UP “A” Koapways 1 

T h(‘ Tiafloid I.antein is designed tti ulilizt to llie lull the adv'antages ol broad 
distribution in plan and fine c oritrol in the verlu al jilaiie mlieieiit with an horizontal 
Mercury Vapour lamp, and incorporates a bowl refrattor controlling a maximum 
proportion of the light emitted by the lamp 

The mechanical tonstruction ol the TTaflord lantern is rxteedingly robust and 
(onsists in the mam of a one-piece casting forming the tanopv and bracket entry 
boss, and a detachable “hook-hinge” ring, which supports the bowl The bowl is 
made of special heat-resisting glass w'hich remains unalTetted cv<n when chilled 
water is sprayed on the bowl after it has been heated to a luglier tmipiialuic than 
could be obtained in actual service. 



The ‘'IkafforiT’ 
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METROPOLITANWICKERS ELECTRICAL CO . LTD — (contd ) 

The Gower Lantern toR GroiiP “A'’ Roadways 

The body is of heavy gaujje shc<-t copper riveted frj a casl-iion carifipy eriihod>ing 
a cool wiring? rhamher The lantern has an iniiei lellector ol \ itreous-enanielU'd 
steel Easily accessible porfelain-insulated tcrminaU an connected to the lamp- 
iiolder by heal-rrsisiing cable, and fotusingis obtained b\ lamp caniet adjust- 

J'hestandaid pallerii is “non-scnlilaled’" VV'hfn leqiintd lot use veilij FJiion scent 
Discharge Lamps, n vditilaled palleiii is supplied 

one-piece bcml refractor ran he supplied in ihiee lorms. foi two-uav axial, 
r two-way non-axial, or syiiimetrual distribution This buitcin oficis an unusiiallv 

r wide range ol light outputs because it can bi' used with any one ol six lamps (a) 

250-wall or 400-vvati Metrovuk Meicurv Discharge, or {/>) b()-\vatt or !25-w.itt 
Metrcnirk Huorc'scent Mercury Discharge or b)300-\\all or 500-wall Cosmos 
^^B***^ Gashilcd Metal Filament A dome lehactor and iJcai c*uUi vsell glass is supfihcci 

Tmi 'TViwi u'* with Metal I'llamcnt Lainjis 


lni GuMSTON LANirUN for (aROlIP “ \” RoM)W\SS 

\ notable fcatuie oi this Jantrin is ns pleasing sv rnmeiiv, wljuli is not impaned bv 
the neatly disposed biatkel cnlrv 

T’lu Bod\ IS a wtaih* r-itsisinig aluiniinum allo\ casting to svliuh the howl 
relractor is secur<*d bv nit ans ol a stout c .n iii i i nig fitted with a hook Innge .ind 
tvso wing-nuts 1 lu one-pitcc. canopv is a copj^ei spinning ilie mini icllictoi 
bring of vitrc ous-cnaiiicllcd sbtet steel 

I ikc du “CiOwti” Liiitein it can be jirosuhd wiili alternniive bowl rcfiaciors foi 
tu<»-way axial, (wo-vsav iion-axial or smiiiiu trical ilis'nbution, ind it will nrcoiu- 
nuxiatt anv ol the same lange ol lamps 


1 Hi- Foi I XH LaNIIKN IOR (ikot'f "\ AND C*HOtTT' “IT* KoVOWASs 
I his lanuiii IS made, in three difleicnt lengths (n suit lamps of diHen nf outputs 
It has a casl-nori top and cast aiummiurn endpUtes, die uiiacioi }>latcs licnig 
supported in stout coppei channels Eacli ol the prismatic glass platc-s lias l,t)di 
Vertical and hoii/ontal prisms to <*nsuic maximum uuli/ation oJ the light tnnired 
by th< lamp The standard design inihodus one -jiiecc platrs, but two-piccc 
plates giving .1 smooth surface hoth outside and insidr can be supj)hed I he 
standard distribution is at 160', but a distnl3ulion at IBO' can lit supplied if 
required I Ik “Poplar” lantern is designed to ac c ommodatc a M< 11 o\ k k S( xluim 
Disc. barge lamp oi 45, bO, 85 01 140 watts 


Tut Laiinc. Laniikn i-ok Gkocp “B” Rcmovvays 

The body of this lantcin is ol stout sheet coj:)pti hnishcd willi lieat-ri sisimg alu- 
mmiuin paint, the cast-iron canopy is retnovahlc to lacililate wiring It has an 
inner and an outer reflector ol \ itreouv-enameJIed sfet) The standard pattern )> 
that known as “non-v'cntilaUd dust-proof ' Altcrnativ'e lampholder positions 
arc provided 

Supplied with bowl refractors giving cither two-way non-axial disliiliulion, ui 
symmetrical distribution 

Any ol the follow'ing lamps can be used 80-walt or 125-watl Metiovick 

Mercury Discharge, or (6) lOO-watt or 200-\salt Cosmos Metal-filament 


The Aldwycii Lantern >or Group “B” Roadways 

This top-entry lantern has a one-piere bexiy ol cast-iron with a hinged vitreous- 
cnanielled pressed-sleel reflector which supports a clear glass (weather-exclud- 
iiig) bowl 

An external adjuster head on the reflcclor canopy provides lor lamp focusing 
The six-inch diameter one-piece retractor is secured to an internal reflector by 
means of three spring-loaded hooki Three types of refractor are available giving 
respectively two-way axial, two-way non-axial, and symmetrical light distribu- 
tion 

This lantern accommodates (a) a 100-watt or 200-walt Cosmos Metal-filameni 
lamp, or (d) an 80-watt or 125-watt Metrovick Mercury Discharge lamp Either 
a B C. (2-pin or 3-pm) or an E.S lampholder is supplied with the lantern 
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REVO ELECTRIC CO . LTD , TIFTON. STAFFS 

Thei three dxslinc t methods o( control w liu li foi m i he ha.sis o( the desn^ii of sti eet lit lirij^s m l (jmnion ii‘'L 

CUl-Dm the semi-cut-oft and the nrjn-cut-off Ifie at t ompanMiitr lUu'^uaiums vliovv tramples ol each of these tvp< s lr>t 
with Sodium anti Mercury vapouj dectru fhs<haic*r Limps 


Cut-off Lanthcn 

t: 9777 illustrates a Liiitim siutahh ioi 140 uati S.. Imm l.unp m li tiu htjlit 
source is completely screened at appi oMtnalelv 20 helow the hori/orinl II is 
specially dcsnrned, howeser. In alloys a cfiiain amount of i(Htrnd liKht lo hi 
errntted up lo 10 lx low the honyooia) so dial lh« spac iiit^-lit it'ht ratio tan he 
gieatei llian that ijsuallv assotialtd vsidi tul-ofi fittmirs witlioiii taiisiti^ altcinaU 
liffht and dark hands lo appeal at loss iln witidi of tin dKnoutrhlai e 


SfMl-t Ur-CJll l.ANILRiN 

Iht spec lal ft alun ol the lanterns C 10735 andC’ 107f)f>istli« inclependf lU t oiiti ol 
of the lij^ht Ij\ If hectors find rcfiattors, thus dutctiiig tlie Imhl tnussioii sMily ilu 
ininiinuin of loss In dns typt tin maximum i audit -powt i istnnUttlal 1 'i lx low 
the hon/oillal and the intensity is pioj^rressnt ly ictiiittd aliovt ihis anc,dt 
ll IS iccoriiineridcd in tlu l-iiial lUporl ( \utrust, 1047! ot the Depailiix iital 
Comrnilltt on Stitit Jjijhtiim sc i up hy dit Mmisliy of liaiispott dial da 
tlisltibulion ol light fmm lantiins 'should In drsigntd pimiaiih to piodiitt as 
iiriiloim and high a h.irkground hngliintss as possihit siihji 1 1 to tin .noidantt 
ol undue glaic J hi hat kgruuiid intludtsnol intitK ilu tainairevyav and 

foolWMV suifatts, lull also oihii surhu < s stuli as ihtist ol buildings tn Itinis 
against whttb obittts mas lx st t rt' It lolloyss that to obtain uniioiiniU o) 
hi ighinr ss at i oss the whoit vy idlli ol tlx essential bat kgiound ii is iit t < ssar v tli d 
buflidcnt light be tiniUfd lain alls Ironi iht l.mitins to illurninalt tlx sidt s ol a 
ihoroughfait and produit on ihosf k gions a biiyliiiiess v\ln< li ni.i> he t ompaud))' 
with till l>i ighlnt ss ol till t .imagt^yyav 1 his h.is bn n lakt n into ac t ount in dx 
design of iht lanleins illusiialrd, iIk laitial syiiead ol tlx liglil lx mg sullx lends 
yyidi lo eiisuit a high degret ol hiiyhintss uniloimits ovii tlx total useful bat k- 
gioiind whin tlx lani< ms ai< t ont ( dv spatttl atxl sii< d 

I ht not mal spat mg-lo-lu iglii i alx >s on suaight toads an I 1 loi tlx c ul-ofi t\p< 
and Ufi lo (> 1 lot lix semi-t u l-ofl and iion-tut-ofi t\pts W'littt a load bends, 

htiuestr, it is important ihai laiutiiis to tlx non-cut-ofl. oi scini-t ul-oir tspe aie 
t on << tlv sited so that six < f ssiy « laiiK rns do tx»t .ipi>< At lo ht too widt l\ s< paiatcd 
liorn thf motoiist’s sit wpomt 1 Ins linulation ol tiu dtsiiahh aiigul.ii scpaialion 
ol siKcessist lanterns may m\oiv< linear spacings of as liitit as 0(1 ft wIxTe pn»- 
riouncLcl Ixnds otcui In tht cast o( the < ut-off ivpt, cxptiitnct has shown that 
iht angular sepaiation is not s<» impoitam sti that a Ian Is uiuloim lineai spating 
can lx adopletl icgaidless ol lx nils 

I’lit lanterns illustrated are suilablt* foi the lighting of Class \ r*>ads lo tin 
iccjuirenienls of lix Minislrv ol liansp<»n when uxmntcd at €i licight of 25 it 
This Company also nianutactun s a laige langt t>l lantciiis suitable loi Class H 
roads, foi whit h tht reconinx nded nmunling fx ight is 15 It Among otlxi 
products are ornam* utal lanterns to suit Uxal aichiUt tuial Italuus, and also 
standards and brat kt is ol pltasirig tit sign 

Ihc Company has its own Itciinitai Rtscaich l>c])aitnnn( which is tonsianll> 
developing new principles of light tontrol and applying lix in to various lypes ol 
apparatus, as well as assisting lespoiisihlt autiionlns wilfi linn own peculiar 
street lighting problems 


Non Cut-off Lanilrn 

C 10392 shows an example ol a lantern of the non-tut-ofr type for use with 250- 
watt or 400-watt vertically-burning mercury vapour lamps In tins tvpe a high 
value of candle-power is t nutted at angles near to the horizontal foi tlie purpose of 
taking full advantage of the sperular component oi light rrllecled Irorn the roatl 
surface at large angles of incidence 



(] 9777 ( L i-oi 1 Lam 1 UN T Ok 
110-vs\ii Sonu’M Lamvs 



(' 10735 ,Si Mi-ru I -on Lsnicrn 
1 ox I fO-WAJi Stn>n M 1 yMi»- 



C 107Gb Si Ml-t ITI-Ol I I.ANTfUN 
FOR 25()/100-WAn Ill)kI?ONIAl 
MeufUKy J.\MP 



C 10392 Non-cut-oj p Lanii kn 
FOR 250/4(X)-WA'ri Veriicai 
Mercury Lamp 


die 

us( 


151 




HIGHWAY ENGINEERS' REFERENCE BOOK 


SIEMENS ELECTRIC LAMPS & SUPPLIES LTD . LONDON, £04 

Years of research and practical experience piioi to 193‘J resulted in lamps and equipment being designed and a teehnique ol 
application being evolved which, when properly eonibincd, produce excellent cleeiric sheet lighting at a reasonable cost 
To-day this well-established technique is still up-to-date anel consequently radical changes in street lighting c-quipment have 
not, in recent years, been necessary It follows that the equipment available for street lighting to-da\ is substantially the 
same as that produced in the- inimedialc pre-war yeais 

.SiFRAV Mercury and Sodium V apoui Ii.Icliiic Discti.iige and .Silmsns tungsten 
" filament gas-lilled lamps .aic asailable in suitable wattage ratings, whilst Sieray- 

' Dual lamps meet the recpiirements of those Authorities who wish to install electric 
f J ' clisch lamps on diricl curr< rti supplies, those who favour the improved quality 
7.S ' cgT'" ^ y , ol the hpht emilltd by lliese lamps, or where capital cost is important 

^ I he. apphcaiion of Silra'^ Muuieseeiii tubular lainjis to street lighting is undei 

consideration and it is felt that these lamps Iiave a considerable poicniial value in 
1 Ml Sii R -I )iiAi 1 AMI' impoilant centres of large towns, when the coloui of their light and low brightness 

aie likely to be attractive 


With regatd to lanteins, a new singlc-pU(< piismatic dome lelractoi has been 
designed and is used in a rangr of lanterns known as the Nlw'ton-Sieray type, 
features m the design of whuli make a leads appeal 



'iHh iNEWtON-Sn-KAY LAMtKN 


WhtLl every care ha^ been taken in rotnptlntg this injormationy the omusston oj my name must not be held a\ implyifn* any 

deficiencies in the products of any company concerned 
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GAS LIGHTING 


KEITH BLACKMAN, LTD. LONDON. N 17 

The Kr.ini system oi higli-pi essiirt gas lighting ((ni^isis o( Ixiosting the towns' gas siippU tiom the iioinial 3 ms \\atLi 
column pressure to a pressure ol 0] in to 90 in watti (aluinn ('■1 to Ih pKssure). irnpaiting to the gas th< energy u> 
entrain the requisite amount of air at the injector tif < ach lamp and so iorin a seli-bui iiing uiixtine 

i he Kfitii Lamps ha\e heen designed spe< lallv lor the Kuril Sssiini, and aie math m si/t s of 500 t p, ! 000 t p 
1,500 ( p with one mantle, also two-light and threc-Iight column and suspension lamps with a candle-powei up to ^,5(10 


“Kuth” Snspi nsion Lamps Sqfai J\pl 

A single-light lamp of'^SquaL* type gtnerall> supphccl, usualh m 1 (HX) tandlt- 
power size The lamps tan he arr<mged with autoriiatit lighnrs oi governed 
flashing by-pass (ocks Ihe foimn, whtit lamps aie tontrolletl from ,i tcntral 
foinprtssing station, automalir ally liglil uji and extinguish 



'^Sta>^RVIA” Lamps 

Specially designed for street lighting, suspended euhti liom bracket arms on 
(olumns Ol walls or centiallv suspended horn span wans «i( ross the siiiit This 
lamp was designed in conjunetion widi tin South Metropolitan Gas Co >or 
illusiiation see p 142 



‘ Kn in*' Sqi \l 1 VI’L SuSPI NSION 
1 VMI> 


WILLIAM EDGAR & SON. LTD. LONDON. W6 


Ini “KiNItKC OURI*' i.AMP 

\ niodtiii t>pc of lamp, spcually designed foi pieseiu-tlay i eejuire*rnenis (ifstieci 
lighting veiy high standard has Ik in attainerl, and tlu giiural appcaraixi 
ol till lamp with its unhiokin <onloui is tvctpnonalK atlraclivi line gas and 
air regulatots are providid, wlnth v\h<n (ornith ad|usieel, (an he stcurely 
locked, obviating any displacement b\ vibration The lamp is htted with a 
Distant Control apparatus The supci heater box of the burner cariies five or 
SIX *'Long Bqou mantles, has mg .1 gas < onsumption of 2 < ubic fret per hour each. 


I Hh “Leiipst” Lantern 

A inodein suspension-type Jariltrii of phasing apjx aranet, which owing to iis 
wind-proof qualities, can be fixed 111 extremely (‘xjxjsed positions Fine gas and 
air regulators are provided, whuh, when eorrertly adjusted, can be see are K 
locked, ob\iating any displacement bv vibration 1 he lamp can be aiianged lor 
upright fixing if required, and can be manufactured in anv si/e up to ten light 



Tul ‘T<t\ I hc c>uk I " Lamp 
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W PARKINSON & CO , BIRMINGHAM, 9 



Maxz/ 1 \ SlSVlNS10\ 

L\NI1RN 



Ul AU \ 1I>\\ M A\I1 1 \ Lamfrn 



Rimc>\ai of Hiiifctor 
Assembly 


'ITie Posl-war Maxii la range of upiight and suspension Lanterns has l»een 
designed esperialj\ lor residential areas and roads foi Ciroup “B” Lighting to 
Ministi\ oi 'lianspoti requncinents, and trnlirate^ a vasl impKnemeiH on llie 
pu-uar Maxilla Lanterns 


The astiagals are ni«ide as nairow as possihlt, so diat, uith tlie liog spr.i>s fveisted 
to piesent tiu snialksl suila<( to llic jiath ol light, shafli>vss have been leilutid 
to a nnniinuin "I’ht stret i bgliiing < flertiv t ness lias also httn tnhanced b\ die 
adtustabililv of the fat <. ltd i< flet lois w hit li ait const rut u d of aUiininiiini aiiodi/t d 
l>\ an impioved prottss 


R( < (antzulai sides i< pi n < the lapt ic <1 in ortler to ianhlalf i .is\ 1 1 jjlat i nn nl of 
five glass pants (sidts and bast ^ <acli being of idtntical sue Iltat itsisting glass 
panes are intiodutctl into the lantern with thi larger si 7 t burner assembly and 
ait plat < d opptisKt flu lortv-lat < (t d Ktlhtioi 

Slandartl inlt n hangealilt parts have bten adojiicd vsbeie }>c)ssible wliuh lias 
leduted the cost of nianulatUiu and llu nnmbtr ol coinpoiu nfs rtquntd as 
spares The hoods ait sianiptt! in om pieti thioughoiit ensuring resistant < to 
vvtadut and ait constiuttttl of topper 


J h< whole of the burnt i asstinbb. from nipple to jiit-Iuatti is du sanit toj ail 
lanterns and for all sizes oi prt-heaitis liom 2 lo t> light I lie suuid.ird vtuiiui 
tubes and fixed nipple ait tonireillt'd to iht si/( itquired hn llu )>.uucuhu size 
<il pic-heater Fixed nippks and e onstam-pu ssurt governors ait iniiodimd as 
staiidaid eonipements ol these l.aiiterns Iht vtnuii mainiains du^ 1 7 lancj 

whait V(i ({uantitv of gas is passe el \ i.irf>ng t e nti e ftte) e asimg \\ uh piovjsion joj 
inset s.aiel\ chain is filltd te» llu suspension lantern 


I hr l#aek view ol ihe Msxiiix iJpiight I anlern, as iliusU alt el, shows igoiluai 
citvice, rk)tJc rontrolirr and < <ms(ant-prt svijt t gtivtrtuu, ruativ h</iistd and e on- 
cealtd hi-hiiid the iattted rttkelois Iht lalUi are supported b\ <i tiipt^d filltd 
lo llu vtnturi anel prinnlling vrrtieal atljustrmnl Tht ronliol assembly tan ht 
easdy rrniovetl with "‘Cloniet” Igniter, as illustrated I ht flv-cap tightened unitui 
at the base oi the nipple lieildcr permits this easy removal oi the controls, fact ted 
rcflertoi ant) venturi lube, the latter being “olived” at the lop in make a gas-tjghi 
push-fit eewincction vsilh the burnet supply tube 


WILLIAM SUGG & CO. LTD.. LONDON. SW1 

This company is cliieflv concerned with providing low-pressure gas^lighling equiiimcnt, able to give results fully in accordance 
with modern practice, as outlined in Ministry ejf Transport Final Report on street lighting and B S Specification, now in the 
course of revision. 

All standards of street lighting have been most satisfaclonty developed by the 
employment of the well-known Rochester Lamp, in suspension or upright form, 
and the Square Windsor 1 -antern 

For cut-off installations, the Folkestonf Lamp was introduced shortly before 
the war (sec p. 140). 
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WILUAM SUGG & CO. LTD — (contd ) 

The more recently uiiiodLued Le»NUON Ump h.ts been pnp\darl’) ddopUti loi 
the hi^h brightness ivpe <il street lighting 'J his unit lias a wide lateral light tlis- 
tnbution which is adjustahlf \eniralh and has been (XKiisivelv used 
for Group “V’ laglitnig schetries ("sec also p 1 S 8 ’ 

The “HOOO” Lamp is pniuaiilv dtsigiud to irplaic existing square lamps Its 
controlled light clislnbu Uon greatly imjmwes the \imI>j1iI> wUlioul incicasing 
the gas consumption lias Unit consuiules the ideal coiweision foi bunging old 
gas installations u])-to-dale, at the lowest jiossihle cost I'sce also p 14'^) 

Foi IK w installations, su( li as TK \\ Housing Estates, tin d\pt ‘ (i" “8()(KV’ Lamp 
IS the ideal lighting unit 'I Ins model is mounted on a i om n k biat k< t ai m .ind 
column, the biackct aim cmfiodas tin control ci^uipnicnt, enclosed in a steel 
bousing, anel eonreahd fioin \ic\s 

All lighting units aie asailable <quippe<l with liilK auiotnatie clock ((»ntiol, using 
by-pass or Horstmann UoMia igniuon, tin laVlei s\siem t hmmaU s In -pass c<»n- 
suinplion and tunbodies .i gjs jn t ssuu -ojn eliajihragin small battciv 

and hlaincnl T h< gas jiassmg thiough the ignite 1 is led ilitough a tube to llu 
igniter heael, whie b ceuilciins a platinum alios fdaint ni 11 m Hlaine nt is he ate el 
]j\ an edeeiiH tuiietil .md e ans« s lustaniane ous ignition of the g«»s, tewiihing in 
a flame he ing piop^eled Jiom the igiuter liead 

Mastci eoiuiol fell an^ numbei ol lighting units can be aiianged b\ the emplos- 
nientol I Ik Si(.(.\Gimum Conikoi Sssum Sitnplieits isihek<\nole ol this 
svste m , a small icl.iv pipe is provided to opeiaK the iela\ \ al\ < s e>ri lamps w hic )i 
are^ cquipfied with bv-p.iss 01 ‘C’emut ' ignition 

11ns metlnul of (eintiol ofleis ni«m\ advantages and is <spt<i«dl\ suitalih (ot 
i1k‘ niuneious illurrnnate d signs on lialhc roundabouts, and new hgliimg 
installations, when its vise can tlTetl eemsideiable iconmns nislurb.ine e (»1 die 
< vistmg SLipplv pi[>^s is unneeessirv 

\ fe nlurt oi niodtin gas-lighling units which should not be oveilooktd, is tliol 
the gie atf r part of then liglil is naluiallv directed in the lowei licnusphcK, and 
usuallv tinl\ f) to 1 of tin light Irom tin lanteiii is lost iipuaids, the piopoiiion 
I of light ilnis ladhikd uselully undei sciMce e ondifioiis is usually much higln 1 
than wub (ompe'ting dlnnnnants of equal lating 

Rceent advaiice-s in design and consiiuciion h«i\< resuUtd m units bong a\nil- 
able whicfi will gi\( a \ei\ constant jirr foniianrc o\ci mans veais Xnotlni 
iiiipea lain fac loi is that the gassouict [iroduc < s a light w hic h is akin to sunlight, 
and gives rcasonablv norinal coloui disciiiiunatnui 'I he low-pressuic gas lamp 
also possesses advantages in tewpccl of avoidance ol glare 



1 Ml- “Kocin Ml w” vviiu 
Hoiornwt UiiUAcrcjK 



Tin- ‘‘ 8000 ' 


Whilst aerv (.tiie hn\ hfut (nkiti ni comfnluni thi\ viforinntwtu the omission of any mime mu\t not be held ns iinph'inn any 

ihjutenne^ in the piO(lwt\ of any company concerned 
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ACCESSORIES 

AUTOMATIC TELEPHONE & ELECTRIC CO . LTD . LONDON, W.C 2 



Ry HiMAlK CONIROL 

riiis <*ruhl< s tutnt^-iouj dzffozcnt srjrzti\o svvjtriimg np^jiiiions to be 

f fb ( U tb without mutual interlcrcuce, o\i i a power network from a ct ntral station 
It IS ((]uall\ tireclivc on diiect oi alternating current netwt)rk‘v Ihc illuslration 
slu>ux till ronliol switch with and without rover 


R\mMAri( CloNiRoi Switch j 

BRITISH INSULATED CALLENDER’S CABLES, LTD, LONDON. WC2 

Elef 1 ru ( ablcs foj “Jt! et t ]i gilt mg instalLition*; and ancillary ctjuipment an* among t lx pi ndui ts (ji iJie H I Clallc ndi i CiOinpanv 
Part ol the rn gaiu/.ition ( tiru < niratt s on llie dcveltipnienl and niantilac itiie of oviihead lines and tquiiunent for liamways 
and trolleybus services 

CABLES & PLASTICS, LTD . LEEDS, 7 

PlastK covered cables for all types of eUctric <abk woik and insulation 

ENGINEERING & LIGHTING EQUIPMENT CO , LTD , ST ALBANS. HERTS 





Steel and concrete poles and columns of all jteights and sizes to nutl requirc- 
inents All types of fust boxes, switch gear, raising and lowering gear and contiol 
boxes, etc 

The raising and lowering gear illustrated enables lantern cleaning and lamp 
replaceiiKni to be cflerted with a minimum ol trouble and Uaific congestion 
Safetv IS assured as the weight of the fitting is complctclv independent of tlie wire 
rop<‘ when the fitting has l>een wound into j>osition 


Eleco Raisino and Lowering Gear 


KEITH BLACKMAN, LTD, LONDON. N,17 



“Kinn'’ PxTi-Ni Raising and Lowering, a\o Kaisini,. J.owiring and 7’rav’i-rs- 
INO Gi*ahs eor CiAs Lanterns 

The gears are made in tw<» forms --type R L, for i aising and lowciing lamps 
attached to ceilings, biarkets or arms on columns, etc , and type RLT, for 
raising, lowering and iiasersing lamps suspended from cal>lcs attached to build- 
ings, or to columns on opposite sides of the street, etc. In both types means are 
provided for making sound gas ronncction, and fur taking the weight independ- 
ently of the wire hoisting rope wlien the lamp is in its working position 
The RLT Ciear shown is for central suspension RLT and R.L. Gears are 
equally suitable for high-pressure or low-pressuie gas lamps 


‘Kfith” Patent Raising 
ik LfmtKiNc, Gfar 
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GENERAL ELECTRIC CO. LTD, LONDON. WC1 

J .SiRti'i Lii.miNf XccLssoRifs I liokcs, ( ajiac 11 1)1 s, swiuhis and iln- 
(ontauurs loi Ivousiiig lliern an' nihust and an di*sn;nt tl in vmi Inland iln imnuis 
111 inclcnipin wcathi-i ( nndilinns w illi .i iiiiniinuiii nl iiianilt iiain < (■ 1 (' i link) s 

and Irak liansfornirrs am solid-filled and an tolalK cinlosid 1 In lillini' iiisuns 
lompk-le pioteition fuiin dampness and dial lln ihnki si Uiiitjs innain i oiisiani 
nuclei all c onditieins 

Ripi'i !■ CoNTRoi IS an cIiciiomk s\stim ol lemon swinlniiuf lontiol willumi 
sssiUh wires In tins system, the j^enetal pniniplts nl wiiuli an witl-knnsMi 
alteinatiriK turients ol musical Inciueiuies liiiween 100 .ind HOO Cl'S ,iii 
iniecled into the supply mams .md ojxiait Iii’icd lelass al tin points to In < on- 
tnillcd. eg stn ( I lantnns 

Brielly the .idtantages ol tins (i h C sysleni an ii is suilalilc lor liolli \(' 
and DC networks, tin signals tan In in)e( li d into ei tin i liigli t< nsion oi the lou 
tension side ol an C. network, the same Is pc ol sign.il is list d tlironglioni , ni'ss 
frec|Uen(ies can fie added vvithcuil an\ alltialion oi .iticlilioii to ic lass .ilitads 
iristallc d, tile i rt t is ing ic las's t anno I gel out ol siep, tin sssiem is iiidi pc ndc nl ol 
till' stnnglli and duration ol the signalling cniiint fii tsseen si-is vsidt limits it is 
Hide pendent ol tin state ol tin ncutiai c ontiue ten insulation 

I liese ieattires and all otiui iclisant inro]m.)iion aic ixpl.iincti in dc l.ul in .i 
fiiocfiurt entitled "C K C. System ol Ccntiali/id Contiol lor Sticit lighting” 
\s linh IS olitaiiiafilc liorn I In Cc in i al Isli c ti ic ( o , Ltd \l.igin t House K.ingsss.'iv 
U C 2 


HARDY & PADMORf, LTD , WORCESTER 

Ol riamttital sticet ligliting i ejiumns, ssutcli |)illii t.'ismgs, and kiosks 


JOHNSTON BROS. (CONTRACTORS). LTD . DAWLEY, SALOP 
Coinolith or plain l.'imp-fiosts, lioni d It (> in to 20 It high, lot gas or eletnn 
supply Hit Coinolith finish \mI 1 succtssinlls sMthsland the ssi.ithsi anti gam m 
licauty as tune p.asses \11 tn-cessiiv foi p.nnting is ofisi.ited \itits ait seitssiii 
into a niet.'il frog Lonntcting to (cniii reinfoiting pipe lliiougli post 



C DRNOI nil 1, \Mi> i’osis 


W LUCY & CO , LTD , OXFORD 
Ptit I Brsc ki I 

Siiigle-ai 111 Is pe pole 111 at ki'l fot main ihoroiigldai i ligliiing l’io|et non lioni pole 
iti ceniii ol light is 8 it fim tan fie m.ule ssitli aiis i)io)eslion to sent tnginitis’ 
I ec|uirenients 



REVO ELECTRIC CO, LTD, TIPTON, STAFFS 


I’ol H Br M ki I 


Pt)t K MoiINll-lJ BrM Kt I 

Pole mounted ligliling fiiaektl, inadt ol ssiotiglit non, etiaiiirllrel iii grten- 
.Stieriglh iji ( oiistrue tion is a ]3ioinin(nl leatiiie* in evcis design, e ;it li fiiatkit is 
manulaelured from steam Barrel lulling ensuiing grealti tliirability 


STANTON IRONWORKS CO , LTD , NR NOTTINGHAM 

Lighting columns from 9 It to 2() It fi in liigli. manulat tuied 1>) spun inotts 
granite aggregate to B S 1‘508 1 94() 



Pot R Mot'Ntii) Braikii 


Whiht every care hai been taken i/i cotnfiilirig ihn information, the oimuioii of any name mint not be held as imftymg any 

deficiencies in the prodiirti of any company concerned 
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THE TREND 
OF DESIGN 

S and L tubular steel poles are 
strong and light, and their 
design is easily adapted to the 
modern trend towards simplicity. 

The illustrations show two vari- 
ations of a simple design, one 
with a plain tubular column, the 
other fluted. 


STEWARTS AND 
LLOYDS LIMITED 

GLASGOW 

BIRMINGHAM 

LONDON 
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Engineering & Lighting Equipment Co Lid , “Golden Ra> *’ I unicrns 
at 120' \ 2V with Philips SO H 140W Sodium Lamps 

DUBLIC lighting installations using Philips 
mercury or sodium lamps are ensuring road 
safety all over the country and in many parts 
of the Empire. The use of these efficient light 
sources, in suitable lanterns at recommended 


spacings and heights, piovides high visibility 
for low lighting costs and energy consumption. 
Philips Illuminating Engineers are at your dis- 
posal m all parts of the United Kingdom to 
give lighting advice without obligation. 


GnmEs 


PHIIIPS 


DISCHARGE 

LIGHTING 


PHILIPS LAMPS LIMITED. (LIGHTING DEPARTMENT) j 
CENTURY HOUSE, SHAFTESBURY AVENUE. LONDON, W.C.2 

firaaobei A Sain Depots at : 

Bipminghani. Brutal. Blackbuni. CardHT, Ediaburgh, Glugsw, t.eedi. Uvtrpoel, HanehMtsr, Niweaitlt-im-Tyne, Mottingham, Shi^W 


FLUORESCENT 
MERCU^ 
SODIUM 
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PIAMED street lighting by 



helps to 


Keep Death 
off the Road 


If all Britain’s road lighting was as carefully planned as the example shown here, the nightly 
accident toll would fall. Planning by Siemens’ illuminating engineers provides both pedestrians 
and wheeled traffic with excellent seeing conditions — even illumination and freedom from 
shadows. 

Siemens’ engineers study local lighting problems on the spot, and supply complete and 
detailed plans and estimates without obligation. For a preliminary discussion mark your 
enquiry “Illuminating Engineering Dept.” 

SIEMENS ELECTRIC LAMPS AND SUPPLIES LTD. 
V* 38/39 Upper Thames Street, London, E.C.4. Telephone: Central 2332 
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G I RLI N G 

LAMP STANDARDS AND ROAD ISLAND SITES 


Surveyors, Highway Engineers, and all concerned 
with immediate or future plans for street lighting 
and road safety installationh. are requested to apply 
for full particulars of the latest diisigns of concrete 
lamp standards and island sites faliricated by 
GIRLINGS The services of our Drawing Office and 
Advisory Technical Department are available for ad- 
vice and assistance on all matters involving the use of 
pre-east concrete products Enquiries are invited. 



• WELDED STEEL REINFORCEMENT 
ENSURES MAXIMUM STRENGTH 

• CAST BY ELECTRO-MAGNETIC VIBRATION 
FROM SPEC I ALLY SELECTED AGGREGATES 

• LIGHT IN COLOUR WITH SMOOTH OR 
POLISHED FINISH 

• NO PAINTING OR MAINTENANCE COSTS 


•jOAD /stAjyo 

' fWBS , quadrants 

standards, and ’ 


vibrated CO ° be suL, ” 

to surfaces Ztu 


•V APPOINTMENT 
Suf^l^ers of 
ftrro’ Concrete 
Wwk 


G1RL1M4;$» FERRO-COXCRETE CO. LTD. 

SOUTH: Great West Road, Feltham, Middlesex. Telephone: HOUnslow 1158-1159 

MIDLANDS: Rothwell, near Leeds. Telephone: Rothwell 3174 (Leeds Extension) 

SCOTLAND: Southbank Road: Kirkintilloch, Glasgow. Telephone: Kirkintilloch 2244-5 
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STREET LIGHTING that “KEEPS DEATH off the ROAD” 








These two photographs, chosen at random from a record of 
REVO Street Lighting installations, serve to show how scientific 
equipment plays a major role m “keeping death off the road’’ 
at night. 

Responsible Authorities are invited to submit their problems 
to the REVO Street Lighting Engineers and ask for particulars 
and illumination data of modern equipment for use with 
Tungsten Filament and Sodium and Mercury Vapour Dis- 
charge Lamps. 


STREET LIGHTING EQUIPMENT 


REVO ELECTRIC CO. LTD. TIPTON. STAFFS. 


163 



LAMP PILLARS & BRACKETS 


To-day we have only a fraction of the Lamp Pillar 'Moulders that 
were available in 1939. Nevertheless, we are confident that some 
day soon we shall again be able to supply to the full the Pillars and 
Brackets for which Hardy & Padmore are famous. 

Hardy & Padmore Lamp Pillars and Brackets, reliable and attractive, 
can be seen in all parts of the British isles. 
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Here is the last word in efficient street lighting 
— the ‘Sugg’ 8000 lamp redesigned and con- 
siderably improved on the pre-war lamp o( the 
same type This scientific lighting unit meets all 
official requirements and with various lengths of 
swan neck available it can be leadily adapted to 
existing columns The Public Lighting Engineer 
who must needs make the most of limited 
financial resources will find that the Sugg 8000 
lamp provides 100% satisfactory illumination 
on Class ‘ B ’ roads at the lowest possible 
capital expenditure. Running and main- 
tenance costs are extremely reasonable 
The Sugg Technical and Servicing depart- 
ments will readily submit all essential 
data and prepare schemes for any area ^ 










, know where w. 

Tottenham wii 

^planned lie 






£leco planned street lighting service is now again available. A 
consultation costs nothing. Eleco fittings are available for tungsten, 
sodium or mercury discharge lamps. Each type of fitting embodies 
the improvements suggested by Eleco’s 40 years experience. 

Catalogues on request. ^ 

ENGINEERING & LIGHTING EQUIPMENT GO. LTD. 

DEPT. H.E., SPHERE WORKS, ST. ALBANS, HERTS. PHONE: 2258/^ 
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GENERAL SURVEY OF MATERIALS 

By W. P. ROBINSON, C B E . B Sc , M Inst C E 


Natural stone may he classified into groups 
for geological purposes under about sixty different 
names but the quarrying industry uses eleven 
principal groups, i e Artificial, Basalt, Flint, 
Gabbro, Granite, Gritstone, Hornfels, Limestone, 
Porphyry, Qiiartzite and Schist 

GRAVEL 

Gravel is not included in any group, since it is 
not a kind of stone but a vvoicl used to signify 
“rounded or water-worn stones of irregular shape 
and size occurring in natural deposits, with or 
without some finer material” I’he stones in gravel 
may fall within one oi moie of the gioup names 
mentioned above Screened giavel may be re- 
garded as all inateiial retained on a ^ in sieve 
Gravel is used foi surfacing loads and footways, 
for blinding tar or bitumen when used as a suiface 
dressing, for foundations and sub-liases for siir- 
facings and as aggregate for concrete When used 
foi surfacing with only water as a binder the 
screened gravel should contain a proportion of 
sand and clas to fill the voids, the proportion 
depending on the size and gtading of the material 
rejected by a in sieve When used for blinding 
surface diessmgs of tar and bitumen, the gravel 
should be scieencd all to pass a J in screen and 
should contain a proportion of sizes from ^ to 
^ m. in order to give a covei ing as free of voids as 
practicable 

For foundations the laigcr stones may be used 
as bottoming oi hardcore, provided the interstices 
are filled with finer material containing a sufficient 
portion of binding material By suitable control 
of grading and water content and by adequate 
compaction, the use of gravel for foundations and 
sub-bases is likely to be extended as knowledge of 
soil mechanics increases The sub-base to the con- 
crete runway at Heath Row Airport largely consists 
of gravel found on the site spread and compacted 
by machinery (see article on Soil Stabilization, 
page 58) Gravel is extensively used for making 
concrete River and pit gravels, when properly 
screened so that the grading may be controlled, 
form excellent aggregates, both coarse and fine. 
Care should be exercised m the use of beach 
gravel and tests should be made prior to use 


to determine the presence of salts injuiious to the 
cement 

Provided adequate attention and control are 
exercised in the grading of gravel and a suitable 
binder, such as cement, bitumen or tar, is used in 
suitable pioportions, the use of giavel as a road 
surfacing may increase The sizes to which the 
gravel may be screened and certain gradings have 
been standardized by the British Standards 
Institution (see BS Specification No 882 •1940). 
Gravel dredged from river beds and valleys, e g 
the Thames, locally known as “all-m ballast”, is 
frec|uently used, unscreened, as an aggiegate for 
com reie It often contains an excess of sand 
necessit.iling the use of more water to piovide easy 
workability All-in ballast has been siiceessfiilly 
used foi concrete foi sub-bases and :is a backing 
to kerbs, using 14 parts by weight of aggregate to 
1 part of cement and a water/cement ratio of 
0 .50, compaction being obtained bv the use of a 
pneumatic vibratoi, but the lack ol umforinity in 
the giading of the aggregate as dredged is likely to 
cause tioiible unless the giading is carefully 
controlled 

MACADAM 

In the B S I Glossary No 892 • 1940, macadam 
IS defined as “crushed ot bioken stone of regular 
sizes below 3 in for carriageway construction 
'I'hc .smaller sizes below 1 m are more specifically 
defined .as chippmgs ” The harder and tougher 
the stone the more durable it will jrrove for road 
sui facings generally but softer stones may be used 
il piotected by suitable binders 

Macadam is usually produced by machine 
crushers to sizes standardized by the B S I Stones 
rejected by a 3 in square sieve are usually used 
as pitching, soling, penning or hardcore Stones 
passing a 1 m sieve are generally defined as “chip- 
pings” 'I'he following sizes of broken stone have 
been standardized by the B S.I.; 2|, 2, IJ, 1, I, 

J, and I in These dimensions are normal sizes 
but each piece may vary m size, c g. a 2 m. nominal 
size stone may be 3i X 2^ m. and yet pass a 2^ in. 
square opening The B S.I. Standard for 2 in. 
stone specifies that not more than 15 per cent shall 
be retained on a 2 m. square opening, all shall pass 
a 2J in opening, 70 per cent shall be retained on a 
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1 ^ in opening and not more than 5 per cent shall 
pass a 1 in opening For other normal sizes see 
B.S. 63 : 1913. The shape of the pieces is important 
and should be as cubical as possible, avoiding 
flakiness Frequently the harder lotks break into 
flaky shapes Difference of opinion prevails as to 
the merits of using one si/e of stone oi mixing for 
use in one course, and R S. 6.3 permits wide 
tolerance m any one size Essentially the voids 
in any macadam surfacing should be filled either 
with stone or a mixtuie of stone, sand, eenient 
or bituminous binder if the surfacing is to lesist 
the action of weather and traffic The smallei the 
voids in macadam road ciusls, the less hindei will 
be recjuired and greater density, strength and 
resistance to ucather and wear will result 

Macadam may he laid and rolled dry, the binder 
afterwards added, the whole then being compacted; 
this process is known as grouting, alternatively the 
macadam and binder may be previously mixed 
before spieading and compacting 

When macadam is laid and rolled dry and the 
binder is added after rolling, it is impracticable to 
ensure that the late of adding binder exactly to 
fill the voids IS correct Owing to the varying 
sizes ol the stones, the crushing under the lollei, 
segregation whilst transporting, unloading <rnd 
spreading, there must be lack ol uniloninty in the 
volume density of the macadam alter rolling 
Experience has shown that, il insufficient bindei 
is used, attiition ,irid wcai soon pccui, w'liile 
excess ol binder leads to slippeimcss, corrugation 
and defotmaliori of the surface Nevei theless, 
carefully made grouted surfacings ate pivuticable 
on roads not carrying a very large v'ohmie of trailir 
as well as on minor loads of a iiiral chancter 
.Stricter control ol the grading of the stones and 
the cpiantity of bindet rcquiied is possilile when 
the stones and binder arc rnixt d m a suitabfi 
mixer before being spread on the road or lor mation 
Most natural rocks provide satisfactory aggre- 
gates for macadam when coated with a suitable 
binder, the grading and proportioning of the aggre- 
gate and binder being moie important than the 
nature of the aggregate Granite, basalt, lime- 
stone, gravel and slag are extensively used but 
•soft limestones should be avoided Gravel is more 
difficult to bind on account of its i oiind shape and 
smooth surfaces, while slag, olten honeycombed, 
requires more binder than crushed hard rock 
Whatever the nature of the rock and binder, 
uniformity in the grading and proportion of 
binder and maximum density after compaction 
should be aimed at to ensure maximum efficiency 
under traffic. 


Bituminous Macadam* 

As distinct from asphalt made hot, bituminous 
macadam comprises all inixtme„s of stone, giavel, 
slag or clinker aggregate with a binder of tar, soft 
or < ntback bitumen or emulsions of tar or bitumen. 
(See Appendix No 1, page 184, for apjiiopnate 
British Standard Specification ) 

B 1 T U M^E,N 

ff'he definition of bitumen given in the St.ind.Trd 
Glossary is, “a mixture ol hy'diocai bons of natural 
Ol pyrogenous origin or combinations of both 
(liec|ucntly accompanied by their non-rnetallic 
derivatives), which can be gaseous, liquid, serrii- 
solid or solid and which are completely soluble in 
( ai bon-disulphide” 

Natural bitumen is found in nature in combina- 
tion with mineial matter, such as Trinidad Lake, 
and other deposits, and residual bitumen is obtained 
liy the distillation of pclioleum oil (see B.S 511 
1933 for definitions) 'I'he natural bitumens as 
found in iiatinc* are loo liaid and bi ittle for use and 
hav<- to be soitened by tlie addition of a llux of 
either residual liitiinu n or oil, the dc'gice of hard- 
ness being tested by a pcnetiometcr The depth of 
(he penetiation of a standard needle in millimetres 
in five seconds at 25 G under a load of 100 
grammes isan indication of the hardness, the harder 
the bitumen the less being the pc'netralion Bitu- 
men can be emulsilied by the addition of soap or 
other agent Bitumen emulsions containing 40 to 
50 per < eiit w’ater ai e useful for grouting macadam, 
for suifacc dressing and for mixing with aggregates 
whcie heal or plant is not available lor hot mixes 
and pi oc esses, but all these pioeesses are more 
sensitive to adverse weather conditions than when 
using rutback bitumen I Both natural and resid- 
ual bitumens .aie extensively used as bindeis with 
stone foi eoated macadam and asphalt suifarings 
and base coats, foi suiface dicssing, and in damp 
courses m brrdgework The fluidity of bitumens 
IS measured liy a viscometer The viscosity is 
expressed as the time taken by a stated volume of 
Iiitiimen to flow through a standard orifice under 
controlled conditions 

A S P H A LT J 

The Standard Glossal y of Highway Terms 
defines asphalt as “a natural or mechanical 
mixture in which asphaltic bitumen is associated 
with inert mineral matter” 

* See also article on Coateef Macadam, page 193 

t See also article on Road Emulsions, page 198. 

j Sec also article on Asphalt Roads, page 189. 
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Foi road surfacings there are three types rock, 
mastic and rolled asphalt 

All asphalt sui facings should be mixed, laid and 
compacted whilst hot, at a carefully controlled 
temperatuie. Their strength and resistance to 
wear largely depend on the cotrect proportioning 
of the fine mateiial and filler with the stone, the 
quantity and properties of the bitumen and the 
degree of compaction of the mixture 

For rolled asphalt there is a large vaiict^ of 
mixtures in use, variations being necessary to 
suit climate, thickness of wearing crust, nature of 
stone and binder available and density of traffic 
Mixtures of sand and bitumen (sand carpets) have 
been used but the addition of slone tends to 
improve stability and non-skid pioperties and to 
reduce the quantity of bitumen required as a 
binder 'Fhe largest size of stone should not exceed 
50 pel cent of the compacted thickness of the 
surfacing 

TAR* 

Definition “a bituminous pioduct, viscous oi 
liquid, resulting liom the destructive distillation 
of oigdiiic materials " The woid “tai'’ should be 
preceded by the name ol the matter from which 
It IS produced, i e , coal, shale, peat, vegetable 
matter, etc 'Its mode of production should also be 
indicated Refined tar is defined as “high tem- 
perature coal tar^from which the watci and more 
volatile oils have been removed by distillation’’ 

BS 76 . 1943 refers to tais used for making 
tai macadam, tai carjicts or surface dressing and 
provides lor three types, A B. and C. Type A 
IS used m the manufacture of tarmacadam for 
base course work, foi close textured dense carpets 
and for surface dressing, type B for tarmacadam 
and medium textured carpets and type C for open 
textured carpets Type A has the most rapid setting 
properties, type B is medium and type C slow 
setting The consistency of tars is measured by their 
viscosity', the time in seconds taken for 50 ccs of 
tar to flow through an orifice 1 cm. in diameter at 
a defined temperature The standard temperatures 
arc 30, 35, 45 and These temperatures 

vary to suit dififerent viscosities 
In order to make companson easier, a new 
method of expressing viscosity has been introduced 
known as the eqm-viscous temperature, w'hich is the 
temperature in degrees Centigrade at w'hich the tar 
has a standard viscosity of 50 seconds T ar is more 
susceptible to temperature changes than bitumen, 
in other words it is harder at low temperatures and 


softer at high temperatures Tar can be emulsified 
with water and emulsions containing 40 to 50 per 
cent of water may' be used for making tarmacadam 
and for surface dressings. The emulsions, being in a 
liquid state, may be used at a normal or low tem- 
perature, the binding property resulting from the 
evaporation of the water Consequently, the use of 
emulsions is largely dependent upon atmospheric 
conditions Emulsions cannot be used at tempera- 
tures below freezing point 

CEMENT 

Cement is defined as “a medium employed in 
a hcjuid oi powdety' condition which, upon 
baldening by cooling or hydiation, will unite 
adjacent solid substance? ol a suitable nature’’ 
Cements used for highway pm poses comprise 
bituminous, asphaltic, hydiaulic and chemical 
cements Bituminous cements include tar, residual 
bitumi-n, pitch, tar and bitumen oils Asphaltic 
cements include natiir,il bitumen alone oi m 
combination with residual bitumen, tai oi fluxing 
oils. Hydiaulic cements include Poitland (iioimal 
setting and rapid hardening), aluminous, eg 
Chment Fondu, lime Chemical cements include 
magnesium chloiirlcs, lesins, waxes and sulphite 
liquors 

CONCRETE 

Conciete is defined as “a mixture of inincial 
aggregate with a binding oi cementing agent 
which, on chemical action oi temperatuie change, 
forms a solid mass’’ Bituminous concrete is a 
mixture of mineral aggregate with a mortar in 
which asphalt, bitumen or tar is the binding 
agent Cement concrete is a mixture of mineral 
aggiegatc with a mortar in which hydraulic 
ccincnt IS the binding agent. Bituminous and 
asphaltic cements are used m the manufacture of 
bituminous and asphalt ' surfacings, hy'drauhe 
cements are used in the manufacture of cement 
concrete for foundations, sub-bases, surfacings, 
bridges, walls and other structures Chemical 
cements are used for binding foundations for roads 
and bridges, for accelerating the setting of Portland 
cements, and for binding soil particles together. 

T’he principal properties ol Portland cement are • 
(a) rate of setting, [h) rate of hardening, (c) rate 
of heat emission during setting and {d) resistance to 
chemical action The rate of setting for nornlal 
Portland cement (B S 12 : 1940) and for rapid 
hardening ccmeftit is between 30 minutes and 
10 hours, but the rate of hardening of the latter 
IS much higher than the former. The rate of 


Sec also article on Maintenance of Highways, p. 404. 
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haidening may be expressed as the rate of strength 
development. The rate of heat emission depends 
upon the rate of liardemng, i.e the more rapidly a 
cement hardens, the higher will be the lempera- 
tuic rise Resistance to chemical action is im- 
portant because certain themitals in soil and watei 
‘ have an injurious efiect on Porlland cement but 
not on aluminous cement Hydraulic cements in 
common use in Gieat Britain are known as 
normal Portland, rapid-hardening Poitland, blast 
furnace, high alumina and cpnck-sctting Portland 

Aggregates 

Aggregates foi cement (oncietc should be of 
clean, hard mineral bee Irom jiartickrs that will 
collapse on exposure to the weather 'Pile particles 
which pass a ^ in sieve are known as “hue 
aggregates” and those retained as “loaise aggre- 
gates”. It has hitherto been specihcd that aggre- 
gates should be clean, i e free train < la), loam and 
organic matter While the piesence of oiganic 
matter winch vsould has'c a deleterious efi'ect on 
the cement is injunous, the presence of clay or 
loam in suitable tiuantity might not have an 
injurious effect, provided that the ciuanlily of 
water used in mixing is .idjiistcd, and that the 
mixed materials are compacted to maximum 
density CUi) or loam should, howcvei, be 
excluded as far as possible 

I'be grading of tin sizes of pai tides used has an 
important influence on tlie wotkabilUy of the 
concrete, the amount of watei lecptired to obtain 
workability and const c(uently upon (he stiength of 
the concrete. BS dd2 1940 deals vsith ‘‘Natural 
Aggregates up to 1 .1 in nominal si/e for Cone i etc 
foi Structural Purposes” It has been estimated 
that the strength of t oncri te may vaiy as much as 
20 per cent owing to the sole effect of the grading 
on the quantity of water required to piodiice 
concicte of uniform workability* 1 he limits 
of grading in B.S 882 aie necessarily wide in 
order to meet varying requiiements, and it is 
consequently important to specify the grading 
required for cadi particular concrete Such 
grading would naturally be detci rained by avail- 
able sizes and the class of work on which the 
concrete would be used. For example, large- 
quantities of all-m ballast, of which the grading 
varies extensively, have been used foi lean mixes 
of less than 10 to 1 employed in sub-bases, haunch- 
ing of macadam, foundations, etc but foi surfacing 
work where, high strengths arc necessai'y, the stone 
should be purchased in at least three nominal 

* Ser t' N Sparkes “The Clontrol of Concrete Qiiafny, 
Chem. Ind., vol. 57, 1938 


Sizes and mixed by vveight to obtain (he required 
grading The importance of a w'dl designed mix 
cannot be over emphasized 

Properties oi Good Goncrete 

The essential properties of good concieie aie 
maximum density, resistance to the absorption of 
water, high crushing strength, resistance to damage 
by fire, durability and resistance to wear by- 
traffic and wehthci 



I'K. 1 Gkai- 11 SiiovviNt. RiiAfioN Bm w 1 1 .V CIrush- 

INl. .STRIMiril AND WaTI R CllMENI Ra llO 


Maximum density is ensured by adopting a 
suitable grading of the aggregates, by using the 
ininimum amount of water lerjuircd to hydrate 
the cement and by employing mechanical means 
of compaction High crushing strength is not 
necessarily obtained by increasing the proportion 
of cement but by- reducing the w-ater/cernent latio 
to the minimum reejuired to ensure maximum 
density A grading ot aggregates which pioduces 
an unworkable concrete by hand ramming may be 
easy to compact by mechanical compaction and 
would have higher crushing strength resulting 
from the reduction of the water /cement latio 
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The graph m Fig. 1 indicates the relation between 
crushing strength and water/cement ratio. 

The crushing strength depends, in addition to 
the water /cement iatio,on the quality of the cement 
and aggregate, the age and curing of the concrete 
and the amount of compaction The strength 
increases with age as indicated in Fig. 1 . Curing 
IS necessary to keep newly-mixed concrete m a 
damp condition and at a uniform temperature 
during as long a peiiod as is practicable during its 
setting and hardening If hardening and drying 
out arc too rapid the concrete will be liable to 
crack and its density and stiength will be reduced 
Tests have proved that an increase of stiength of 
72 pci cent can be obtained by adequate ciiiing 
for ten days as compared with concrete allowed to 
dry out without anv tuiiiig Cut mg during the 
first houis after laying is the most important A 
great advantage of mechanical compaction is that 
the concrete can be covered with damp hessian or 
w'atei proof paper at a much earlier time than the 
wetter hand-tamped contiete The greater the 
cement content and the greater the water/cement 
lalio, the greater the risk of shrinkage, and theie- 
foie the tnoie attention to adequate curing is 
required 

'fhe water/cement latio is the most important 
factor in determining the strength of concrete 
The proportions of the aggregate and cement, and 
the type and grading of the aggregates, determine 
the water/cement ratio necessary to give the 
lequired vvoikabihty Unless the most rigid con- 
trol of the pioportionmg of materials and water 
as well as of complete compaction is assured, it is 
inadvisable to rely upon securing the maximum 
strength that such rigid contiol might be expected 
to give. In the absence of entire confidence in the 
system of control it is necessary to allow a margin 
of safety for workability in determining the 
proportion of cement and the percentage of water. 
Mechanical compaction may be effected by the 
use of vibiating screeds These are operated by 
hand, the vibration being achieved by means of 
electric motors, pneumatic hammers or a petrol- 
driven engine driving an eccentric shaft. 

Alternative methods of vibration are: 

1. Machines designed to run on the forms or 
rails and which are provided with vibrating 
beams.’" 

2. For walls, beams and structures where the 
use of screeds is impossible, external vibration 
applied to the shuttering or internal vibrating 
tubes inserted in the concrete. 

* See article on Road Making Plant and Machinery, p. 326 


The advantages of mechanical compaction 
include' 

1 The use of a lower watcr/cement ratio with 
consequent inciease of strength or, alter- 
natively, a reduction in the quantity of 
cement required to give any specified 
strength with lesulting economy 

2 Economy in the cost of pioviding form 
support, since the forms or shuttering can he 
removed at shorter periods 

3 The risk of tracking is diminished by (he 
reduction in cement and/or m water/ 
cement ratio 

4. A denser and strongci eonctete throughout 
the whole thickness of the slab. 

5. Less iisk of segregation 

Typk al Variations in Strilnoih of Concrete 

Duiiiig the construction of a housing estate load 
at Guildford a 4 in thick base was laid of concrete 
containing 14 parts by W'cight of giavel and 
sand to 1 part cement with a water /remciit ratio 
of 1 00, comparted by a pneumatically -vibrated 
screed Tests at seven davs gave an average 
crushing strength of ] ,200 lb sq in A (i m thick 
surface was laid of concicte containing b paits 
5 in stone, 4 paits sand and 1 pail cement, 
all by weight, with a water /cement ratio of 0 68 
compacted by the same scieed Tests at seven days 
g.ivc an avciage ciushing strength of 2,200 lb sq 
in A 6 in. thirk surface W'as akso laid ot roucTele 
containing 5 parts ] in stone, 2 ^ parts sand 
and 1 pait cement ail by weight with a water/ 
cement lalio of 0-52 compacted by the same 
■scieed Tests at sevem days gave an average 
crushing strength of 3,400 lb sq. in None ol the 
above mixes could have been properly compacted 
by hanci-tamping unless the vvaler/cernent ratios 
had been increased, which would have resulted in 
a reduction of the crushing strength. 

Hitherto in practice, test cubes made from 
ronciete used in road works have shown a wide 
variation m ciushing strength, due, no doubt, to 
some or all ol the following causes • variations in 
the qualities of the cement, in the grading of the 
aggregates, the method of measuring the quantity 
of aggregates, the kind of mixer used, and the time 
of mixing. Further variations in the strength of 
the concrete after being laid may arise from the 
time interval between mixing and finishing, the 
method of placing or spreading, the degree of 
compaction, the lack of uniform density produced 
by the compacting tools and the efficiency of the 
curing. 
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CONTROL OF VARIATIONS 

T he strength of cores cut from concrete at the age 
of twenty-eight days also shows considerable varia- 
tion Since the basis of design should be the mini- 
mum strength, and it is known that the maximum 
strength may be much greater than the minimum. 
It is important to control the vaiiables with the 
object of reducing the maigin between minimum 
and maximum lo the utmost Such contiol may 
be secured by the following methods 

MtASUREMENr OF SPECIFIED PROPORTIONS 

By measuimg the specified proportions of 
aggicgates, cement and watei accuiately and 
uniformly Weighing is prefeialile to volume 
measuremenf foi the leason that the fine aggregate 
changes m volume with vaiying pet tentages of 
moisture content; piovided that suitable etjuip- 
ment is used, the cost of measuimg by \seight 
IS no gi eater and is ciuitkei than by volume under 
the normal conditions of using a poi table batch 
mixer of, say, i tu yd hate h tapac ity T he extra 
e(|Uipment tequired is a batch weighing machine 
capable of discharging the batch diic-ti into the 
mixer, a pycnometer and a sensitive balance lor 
ascertaining the specific giavity oi the aggicgates 
and the moisture content therein 

The pycnometer consists of a glass jar ot about 
1 litic capacity, having a metal conical screw top 
with a I in clra hole at its apex. T'hr screw 
top must be watertight when it is screwed onto the 
jar and a rubber or fibre washer must be inserted 
in the joint. A suitable eontainci may be made 
from a 2 lb fruit preserving jar of which the glass 
lid noimally used is leplaced by a sheet metal cone 
(^sec Fig 2). The balance should be designed to 
register weight not exceeding 3 kilograms and be 
accurate to 0-5 gramme T he procedure for deter- 
mination of the specific gravity is as follows. The 
pycnometei is filled with water until it reaches 
the top of the hole in the apex of the cone The 
pycnometer is then dried on the outside and 
weighed. The temperature (T') of the watei in the 
pycnometer is taken The aggregate is diied and 
1,000 grammes of the dry material weighed up 
The pycnometer is then filled with water to approxi- 
mately one-third of its capacity and the aggregate 
poured in, extra water being added as required to 
ensure that the material is kept thoroughly satur- 
ated. The pycnometer is next filled with watei up 
to the level of the hole in the cone as before and all 
air and froth eliminated by tapping the sides. The 
pycnometer is then dried on the outside and 
weighed. The temperature of the w'atcr in the 


pycnometer must not differ from the foimer 
temperature (T) by more than 2‘ C (3-6"P' ). 
The approximate specific gravity of the aggregate 
may be calculated from the formula . 


wheie G is spe< ific gravity^, S 1,000 grammes, IV 
— weight of pyenometei tilled with aggiegate and 
w.Tter and P ~ weight of incnomctei filled with 
water 



I'K. 2 I'Ki’ii Pkp'.i RviNC Jar NiiAPitu iok dsc as a 

P\ C SOMFTER 


Determination of Moisture C'.ontent 


The piocedurc tor deter mination of the moisture 
content ol the aggregates is as follows 

Place 1,000 grammes [S) pt moist aggregate m the 
pyenometei in place of the dry material used in the 
above operation for specific gravity Proceed as 
above and ascertain the weight of the pycnometer 
filled with the 1 ,000grammes of moist aggregate and 
watei (weight = Thf moisture content Mj, 

as a percentage of the dry material may be 
calculated from the formula 


If the moisture content is required as a peicentagc 
of the wet aggregate it may be calculated from the 
formula 

TOOG (lt\ — P)' 


100 -I 


5 (G-1) 


) 


where 5 1 ,000. 
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The time occupied in carrying out the deter- 
mination of either the specific gravity or the mois- 
ture content by an intelligent and careful operator 
should not exceed from five to seven minutes 

If, in practice, the same aggregates are used 
throughout the work, the specific gravity is 
ascertained once only, and the subsequent field 
tests for moisture content are simplified if a table is 
prepared beforehand and supplied to the operator 
A sample table might be as iindei show n in Table I. 

PYCNOMETER TEST 

Job Construction of 6 in eonciete carriageway 
Job No 28/122 

Aggregates: Coarse J in — in G 2 58 Fine 

in down G ~ 2-65 
Mix proportions 1 •2i'5 b> weight 
Dry batch weights Coarse 560 lb. Fine 280 lb 
Cement 112 lb 

Water/cement ratio 0-52 Total quantity ol watei 
per batch 5-8 gal 

As an example of the use of Table 1, assume that 
the operator finds that the recorded weight of the 
pycnometer -f- moist aggi'egate (coarse) — 2,1981 
grammes He refers to the table and reading along 
the line beginning 2, 198J he reads off 4 pet cent 
moisture content — 2 2 gallons per batch, and 
weight of water in hatch 22 lb. Similarly, if the 
recorded weight of the pycnometer + moist aggre- 
gate (fine) = 2,197 grammes, he reads off opposite 
2,197, 6 per cent moistUre content =1-7 gallons per 
batch and weight of water in batch 1 7 lb The total 
amount of water in coarse and fine aggregates is 22 
+ 17= 39 lb The required water /cement latio 
being 0 52, the total quantity of water per batch 


IS 58 lb., therefore, the difference between 58 and 
39 Ib = 19 lb IS the amount of water required 
to be added to that batch It is necessary to make 
the test each day before starting mixing and 
repeat at, say, three-hourly intervals or whenever a 
change m weather conditions likely to affect the 
moisture content of the aggregates occurs 

Other methods of measuting the moisture 
content aie available, such as drying out and 
a.scertaining the difteience between dry and wet 
weights, washing with alcohol, and some patented 
methods, but the pycnometer method has been 
proved, in jiractice, to be sufficiently accurate and 
IS reliable and expeditious 

CoN'iRoi. or Agcjregates 

Conti ol ovei the grading of the aggregates is 
important in ordei to ensure uniformity in work- 
ability This IS attained by dividing the aggre- 
gates into as large a number of separate clean 
sizes as practicaiile and w’cighing each septuate 
size, allowing foi moist in e content In the foregoing 
example the coarse aggregate is indicated as |-- 
in , in practice this might be made up of | in 
clean, I m ( lean and ^ in., each size 

deliveicd separately' and mixed in the proportions 
found to give the easiest workability with the 
minimum of water The quantity ol each size 
lequiied should be measured by weight on the 
batch weighci 

QuACirY Ot CfcVtFNl 

Conti ol over the quantity and ciuality of the 
cement used is achieved by adequate attention to 
storage and protection on the site and by weighing 
on the batch weigher in preference to measure- 


Table 1 —FIELD TESTS FOR MOI.S'IIIRE CONTENTS 


Coarje Aggree,aU 


Fine A^^re^ate 





Quantity 




Quantity 

Weight oj 



of Water 

Weight of 



of Water 

Pycnometer 

Percentage 

Weight nf 

in Aggre- 

Pycnometer 

Percentage 

11 eight of 

in Aggre- 

+ A^^re^ale 

of 

Aggregate 

gate per 

1- Sand 

of 

Aggregate 

gate per 

+ Water 

Moisture 

per Batch 

Batch 

1 W ater 

Moisture 

per Batch 

Baih 

grm 


cwt. qrs lb 

gaL 

qrm 


cwt qrs tb 

gal 

2,222J 

0 

5 0 0 

00 

2,232 J 

0 

2 2 0 

00 

2,2 16i 

1 

5 0 6 

06 

2,226J 

1 

2 2 3 

03 

2,2IOJ 

2 

5 011 

1 1 

2,2204 

2 

2 2 6 

0-6 

2,204i 

3 

5 0 17 

1 7 

2,2144 

3 

2 2 8 

08 

2,198i 

4 

5 0 22 

22 

2,209 

4 

2 2 11 

I 1 

2,192i 

5 

5 1 0 

2-8 

2,203 

5 

2 2 14 

1-4 





2,197 

2,1914 

6 

2 2 17 

1 7 





7 

2 2 20 

20 





2,1864 

8 

2 2 22 

22 





2,181 

9 

2 2 25 

2 5 





2,176 ' 

10 

2 3 0 
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I'K. ^ -A SiClION <11 lHh Al PHORI’I B\-I'ASS in CoUR'>> 01 OciN'l RUCridN 

{7 tt’t\leel lieviforciment, Ltd.) 


nieiit by volume Frequent tests ol the cement loi 
quality are iiei essai y, as variations may attount 
lor laige vaiiations in the strength of the concrete 
Control at Mixing Oplrations 

Alechanical mixing allows closer control than 
hand mixing Mechanical mixers aic dcscnlied 
in the article on Road-making Plant and Machin- 
ery, page 323. Control of such inixeis is necessary 
to obtain uniformity of mix in the following 
respects . 

1 The mixei dium should have ample capacity 
for the batch of weighed aggregate and 
cement. 

2 The loading hopper should discharge the 
batch into the drum without spill, and com- 
pletely empty itself without having to be 
bumped or shaken 

3. The period ol mixing time in the drum 
should be great enough to produce the best 
mix. A standard performance test for 
mixing is urgently required and will, it is 
hoped, lae available in the near future. 


4 The chum must be kept clean mteinally. 

'i Fittings for act ui ately i ontrolhng the amount 
ol watei to be added in the dium should be 
piovided to enable any piestribed amount 
ol water to be used and, if necessary, varied 
ioi each Iratch. A small variation m the 
cpiantity of watei may' result in a variation 
in the water/cement ratio with consequent 
vaiiation in stiength (sec Fig. 1, page 171). 
Control IS facilitated by using large batches, 
say, 1 or 2 cu yd , the quantity of water per 
batch being larger, inaccuracy in measuring 
should be reduced On smallei capacity 
mixers, accuracy may he obtainerl by the tese 
of a two-gallon bucket graduated to measure 
to hall a pint, oi Iry the use of a metal tank, 
the height dimension of which is greater 
than the diameter, which should be kept as 
small as practicable The tank should be 
fitted with a sight level gauge graduated to 
read to half a pint. 
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Curing 

The time interval between the completion of the 
compaction and the covering of the concrete 
should be kept to the minimum Mechanical 
compaction and low watcr/cement ratios assist 
in reducing this interval as the layer of waterproof 
paper to retain the moisture may be applied 
immediately. If the curing layer is other than 
waterproof paper, the material, e g hessian, or 
soil, must be laid as soon as the concrete is hard 
enough and must be kept damji continuously for 
ten days During the period between the com-' 
paction and the application of the curing medium, 
the surface should be protected ftom sun and wind 
by tenting. Protection of the conciete dining the 
first three hours after laying is mote important 
than subsequently and all pt actual steps should be 
taken to ensure unilormity in time of application 
and of the waterpioof quality of the material used 
The three principal methods of curing are (1) by 
covering with waterpioof paper oi bituminous 
diessing, (2) by coveimg with damp hessian, 
matting, straw, sand oi soil, and, (3) by chemical 
treatment, i e the addition ol calcium chloiide to 
the concrete mix or in the mixing water or by 
spreading calcium chloride at the lale of 1 lb per 
sq. yd on the suiface of the concrete after the 
initial curing during setting has been completed 

STEEL REINFORCEMENT 

T'here appears to be a difference of opinion 
amongst highway engineers as to the need for 
steel reinforcement in concrete for use in the 
construction of roads The Ministry of T ransport 
(Roads Department) has hitherto often required 
the use of two layers, each layer to weigh not 
less than 7 lb /sq. yd. 

A decision in any particular case would depend 
on several factors, including bearing power of sub- 
soil, thickness and length of slab, variation in 
atmospheric temperature range, spacing of expan- 
sion joints and probability of uneven settlement in 
the sub-soil. If the concrete slabs in a road were 
laid on a stable foundation, sufficient joints were 
provided to deal with expansion and contraction, 
the control of the cjuality of the concrete were of 
high degree and the workmanship during placing, 
compacting and curing were of the best quality, 
then the use of steel reinforcement would be 
redundant. 

The use of steel reinforcement will not prevent 
cracking but may prolong the life of the concrete 
by reducing the injurious consequences of cracking 


and will provide a means of controlling crack 
development In an experimental concrete road 
laid at Harmondsworth in 1930, the 8 in. thick 
concrete slabs laid in bays 30 ft long on 3 in. 
lolled clinker have been caiefully surveyed for 
crack development. The sui vcy showed that 
forty-foui slabs un-rcinforced showed a greatei 
length of cracking and wider cracks than the 
reinforced slabs Compaiison of slabs laid on 
waterproof paper shows that the amount of 
cracking is greatest for wet concietc and least for 
dry concrete; it theiefore seems likely that on a 
clinker foundation better results are obtainable 
with a mix appreiiably driei than that normally 
used To what extent the cracking has lieen caused 
by stresses due to settlement on the foundations 
does not appeal to have been detenmned 

On the Farnhain By -Pass m the county of 
Suriey which was constructed m 1939 40 the 
8 in thick concrete slabs were un-reinfoiced 
T’he slabs were laid in bays 80 ft long with 
dummy joints at 20 ft. intervals (concrete 1 • 
2i 5 by weight) on about 5 ft filling of sandy 
soil The filling was compacted by the passage of 
8 cu yd I,e Tourneau Scrapers A suli-base 4 in 
thick ol stabilized soil using ( ement as the binder 
was laid on the filling heloie laying the surface 
slabs Clacking has taken place at the dummy 
joints as was anticipated At a survey made in 
June 1945, 53 pei cent of the slabs were un- 
cracked 'Those 20 ft slabs which weie cracked 
showed the ciacks occurring chiefly about the 
middle ol the slab and ibe ciacks weie probably 
caused by the combined effect ol traffic and tem- 
perature changes, as the tialhc consisted of heavy 
military vehicles, including heavy tanks 

CONCRETE SLABS 

The normal practice in Suirey prioi to 1939 for 
the construction of new concrete carriageways 
was to lay the bays longitudinally 90 to 100 ft. 
in length, 11 tb 1 2 ft. wide, fa to 8 in thick on a 
sub-base of 4 in thick stabilized soil, with dummy 
joints at about 30 ft intervals The expansion 
joints at the ends of the slabs were formed by the 
insertion of a vertical strip of fibre expansion 
jointing I in. thick and 1 in less in depth than the 
thickness of the slab. The dummy joints were 
formed by the insertion of a 2 X ^ m timber 
strip, set on edge on the sub-base which was 
covered with a layer of tarred paper The cracks 
occurring at the dummy joints show on the 
surface as an irregular line and, consequently, are 
more difficult to seal than straight line cracks. It 
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I lf. ') — Bituminous Hoako used as Kxhansion Joiniinu Matlriai hjr a CIonc kh i- Hoad 

{IJiivd linardi. Ltd ) 


IS ihiTcioru bfttcr pi ai. lice Co jil.if r the tmil)t-i 
strip at suri'ace level 

The leason loi lading the iiinbei laths forming 
the dummy |oiiUs at the sulvbase and not at 
surface level was that all the toiurete vtas eom- 
paeted by a vibr.iting machine whieh eompacted 
the concrete to siieh a density that tt was impossible 
to insert the tirnbei strip after the oonciete was 
laid This difficulty may be oveicome liy the use 
of a prefabncated joint laid befoie spreading and 
compacting the bulk of the concrete (see Fig 4) 

In 1932 33 about 1 miles of coiicictc cairiage- 
way 30 ft wide were laid 8 in thick on a good 
gravel sub-soil in bays 20 and 30 ft long, experi- 
menting with various types of joints, details of 



which are shown in the Rejiorl of the I echmeal 
Advisory Coinmittfe (Roads) to the Ministry of 
Ttanspoit under the title of “Concrete in Road 
Construction”, jiublislied hv H M Stationery 
Office in 1933 

At the time o( writing (1946) tins road is in 
excellent condition, being almost fiee fiom 
cracking ,uid sjialhng at the joints '1 he vertical 
butt joint, the cheapest to construct, <ijipears Icj be 
in as good condition as the more elaborate and 
expensive types, which is laigely due to the stable 
base on whii h the slabs wei e laid 

The joints in a concrete road are the least satis- 
factory part of the design Init are essential to 
oliviate damage by expansion and contraction * 
Concrete roads have been constructed with plain 
butt joints at intervals of about 15 ft., no other 


KERB^ 



Fig 6 — Plain Bu it Jointing or Concre ie .Slabs 
Arranged TO Induce Greater Isxi'ansion Transversely 

* See article on Expansion and Contraction joints in Con- 
crete Roads, pa^e 18b 
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[a) Mould into whirh lontrett l^ placid 



(i) Romoving mould alti-r it has been fillod with com ri t< 



(c) Cone of concrete after mould has been removed. 
Fill. 7. — Slump Test ior Concrete 

[Cemeni & Concrete Association) 


expansion joints being provided, but the design 
of the slalis was such as to indiiee the greater 
expansion tiansveisely as indicated in Fig 6. This 
design does not lend itself easily (o compaction of 
the concrete by vibrating machine and is laid on 
the alternate bay method, each joint being painted 
VMth a bituminous paint. As water is ceitain to 
find Its way througb the joints, it is tecommended 
that the slabs should be laid on a sub-base of 
stabilized soil or lean concrete, w'hich will watei- 
proof the formation and decrease the deflection 
under load at the ends of each slab The provision 
of the sub-base should permit a reduction in the 
thickness of the slab for surfacing 

In 11)43 a new' road was constructed having a 
sub-base of stabilized soil 8 in thick (sixteen parts 
soil to one part cement by weight) and a surfacing 
3 in. thick of 1 24 5 concrete laid without any 

expansion joints After two years’ use by heavy 
loriy traffic, during which several fine contraction 
ciacks appeared, the road is in excellent condition 
I'hc ciacks have been recently sealed tiy the 
application of a surface dressing of bituminous 
matei lal 

Further research and full-scale expciiinent and 
tiial arc urgently desirable to assist m determining 
the minimum thickness of the layets for any 
particular class of sub-grade and the minimum 
strength of the concrete to lesist attiition by 
tiaflii and teinperatuic changes 

TESTS FOR MATERIALS 

Refeicnte to thcBiitish Standaid Spetific atiotis 
listed 111 Appendix No 1. will provide iiiloi matioii 
with regaid to the testing of mat trials used on 
highway work and the standard methods lettim- 
nieiided foi such tests The tests enumerated below 
do not appeal in those Specifications and it is 
hoped standard methods will be drawn up 

Slump Tfst for WoRKABiiriy of Congretf 

This test IS no guide to the water/cement ratio 
but is a useful guide as to workability It is included 
in the Report of the Reinforced Concrete Struc- 
tures Committee ol the Building Research Board 
with 1 cf ommendatioiis for a Code of Practice for 
the use of Reinfoiced Concrete in Buildings (H.M. 
Stationery Office). The apparatus consists of a 
metal conical mould 12 in. high, 8 in. diameter at 
bottom, 4 in diameter at top, a steel punning 
rod of I in. diameter, and a steel base plate on 
which to stand the mould (see Fig. 7). The mould 
IS filled with the concrete in four layers, each layer 
to be rammed twenty-five times with the punner. 
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Compacting r'Ac:roR Appvratus 

As a SLibslitute ior the slump test, a'comparfmu; 
factoi apparatus has been designed by th<- Depait- 
ment ol Scieritifii and Industrial Reseat th, to 
measure the workability ol tonciele (see Fig 8) 
The apparatus rneasuies tbe amount ol < onipai lion 
produced by a standard amount ol energy applied 
by dropping the conciete from a senes of two 
hoppcis into the cylinder below The conerete is 
then struck off level with the top ol the cylinder by 
means of two floats The i (imparting factor is 
defined as the ratio obtained by dividing the wt ight 
ol the wet concrete in the cylinder by the weight 
of that (juantity ol fully compacted concrete w hi< h 
IS rcrjuired to fill the cylinder 

MoISTURF CoNTFNr OF CoNCRl'lt. AoGRMlA'ItS 

I’he pycnometer method is fully described on 
page 173. 

Ffpiciency of Mixing Cement wnii Aggregates 

No standard method of testing the performance 
of machine mixers has yel been issued but if is 
hoped that one will be designed in the near future 
by the Road Reseat ch Laboratoiy 

Ri,SISTAN( F. OF CtlNtlRiTI- lO AliRASION 

A metliod of testing and a machine lor carrynig 
oiil the tesi has lieen evolvi d b) tlie Road Rest an h 
Laboratory, and the machine is illusl rated m 
Fig 9 

Crushing S'lRENGrH of Concirlil 

Although standard methods ol tesling foi 
crushing arc issued lot freshly mixed concrete and 
lot cores cut out of the completed wdik, a method 
of determining tlie crushing strength ol completed 
concrete m situ at the age ol twenty-four hoiiis is 
urgently recjuired to avoid the expense and die un- 
lertamty of result of cutting out cotes, which may 
not be fully representative of the w'hole mass 

Cemen r 

Table VI, page 184, provides a surnmaiy of 
British Standards for cement. 

Reference should be made to the standard 
methods of testing tar, bitumen and aggregati's 
lor concrete and bituminous macadam included 
in the i eleven! British Standard Specifications 



in, ii - ( llIMPAf I IN( i’At JOK \prARAll.S 

^ Htf)} odul td hv ptnms'.ion of (he DimUn nj Road Research (^lown 
C.opy>is,h( tisirad) 

, i 



Flo ^ Tank Wear Ilsiinc. Machini- 
[By petmtiswn oj the Direitoi oj Road Reifanh Crown Copyrn^ht 
reserved) 

should include the following necessary ecjuipment 
as a minimum. 

One set of standard sieves 

A pycnometer and balance to weigh 7 kg., 
accurate to 0 3 grammes. 


LABORATORY EQUIPMENT 

Every large Highway Authority should be 
provided with a laboratory (centrally situated) and 
■a. mobile field laboratory. The central laboratory 
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For testjng cements, 6 bncjuette moulds, 1 
testing machine for breaking under tension' 
Standard 1 : 3 mortar briquettes, and the 
apparatus foi carrying out the Le Chateliei 
test 

For testing concrete, 12 standard steel 6 in 
cube moulds, and the standard punner foi 
ramming the concrete in the moulds 

Apparatus for exti acting bitumen and tar from 
mixes. 

Viscometer 

Dry'ing oven 

Apparatus ior deter mining the nioistiuc content 
at which the maximum density of .soil is 
obtained, consisting of a brass mould 4 in. 
diameter and 4-6 in high with detachable 
collar and base, standaid lammei, and 
aluminium containeis 

Apparatus foi determining the California heal- 
ing ratio of soils 

Apparatus for measuring the bulk density ol 
soil 

Auger foi taking out cy lindiical samples of soils 

Beakers, thermometers, chemicals, temperature 
control, w'ater supply', curing tanks, etc. 

The mobile laboiatory is usually equipped to 
deal with soil surveys as well as testing of malei lals 
Tabic VII on page 39 of the article on Preliminaiy 
Surveys gives some indication of the type ol 
equipment required. 'I’hc follow'ing additional 
items are the minimum possible for testing of 
materials for concrete {a) Set of standard sieves, 
(b) pycnometer and balance, (c) cement briquette 
moulds and testing machine; (d) standaid steel 
moulds for concrete compiession tests and standard 
punner for filling same; (e) apparatus for deter- 
mining moisture content and bulk density as 
described above. 

SPECIAL SURFACING MATERIALS 

Mastic Asphalt* 

Mastic asphalt is a mixture of asphaltic cement 
with a mineial aggregate finely ground. (See 
B.S. 596 . 1945 ) There arc many and variou-s 
types of mixture using different bitumens and 
mineral aggregates in various proportions The 
mastic is usually manufactured and delivered in 
blocks, which are melted in a cooker fitted with 
stirring apparatus. When heated the material 
should be capable of being worked without diffi- 
culty, by spreading, usually about 1 J to 2 in. thick. 


Sett Paving f 

Setts are used where there is a preponderance of 
horse-drawn traffic and on steep gradients to 
provide foothold They may be of granite, whin- 
stone, or giitstone, ranging in size as to width from 
3 to 4 in , depth from 5 to 7 in , and length from 
5 to 7 in T'he setts mav be laid on a bed of 
sand or on a concrete foundation, the joints being 
filled with sand, chipjnngs, cement mortal or 
bituminous material Stone setts have been ex- 
tensively used for paving the channels of, and to 
form aliutments for, macadam camageways and 
at the joints of concrete .trid macadam pavings 

Tar Carpeis 

'J'his type of surfacing has been dev'cloped con- 
siderably during the v\'ar years, and has been 
fully dealt with in the articles on “Coated Maca- 
dam” and “Maintenance of Highways", pages 
193 and 407 

Wood Paving | 

Wood paving is extensively used in jiiefcrence to 
granite setts lor sti ccts carrying heavy traffic where 
the minimum of noise, as well as durability is 
recjiiiicd VV'ood blocks may be of either hard or 
soft woods, the latter apjicar to be prefeired as 
being less slippeiv, more uniform in riualily and 
wear and less brittle at ihe edges 

As consideiablc expansion .incl contraction 
occur, expansion joints of clay or bituminous 
material should lie provided contiguous to and 
paiallel with the kerbs The blocks should be- 
laid direct on the c oner etc- foundations and not 
on to a thin floating of cement mortar, which will 
crack and cause movement under heavy traffic, 
f-'oi maintenance the wood blocks should be 
suiface dre-ssed with a hot bituminous material 
tc) seal the surface and joints from the ingress 
of w'ater T'o counteract any tendency towards 
slipper mess, it is usual to spread small gravel, 
which becomes embedded in the wood under the 
action of traffic. 

Rubber§ 

Rubber has not been extensively used for paving 
owing to Its high cost It has been used, however, 
for tiaffic guide lines, coloured marking blocks, 
cat’s eye reflectors, etc , and experimental 
sections of thin rubber carpets have been 
tried. In addition to the high cost, it is difficult to 
provide a non-skid surface now that traffic is 

I Sec article on Natural Stone Kerb and Setts, page 201 
See also article on Wocxl Paving, page 203. 

I See also article on Rubber Paving, page 209. 


See article on Asphalt Roads, page 189. 
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(a) Spreading top layer of stones over the mortar 



(4) Completion of rolling, tamping out wheel marks and other irregularities and giving final brushing to fill up any 
, law places 

Fig. 10 — CEMtNT Bound Road at Edge I..ane, Liverpool 

, {Cement & Concrete Aisoctatton) 
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almost cntiioly on rubber tyres Piior to the ^^ar, 
research work was undertaken to ascertain the 
advantage of mixmtr colloidal rubber with tai and 
bitumen with the object of impioving the binding 
quality It is to be hopc'd that such lescarch will 
now be resumed Spongy rtilibcn has been used for 
filling cxjiansion joints in concrete roads and, 
provided the cost is reasonable and its durability is 
equal to other materials, its use Joi that purpose w ill 
no doubt increase 


similai to the bottom layer and the whole tolled 
with a 1 0-ton roller A.s the mortal appears on the 
surlacc it should be brushed over the stone, any 
low spots being made up with slightly smallei 
aggiegate Rolling should continue until mortar 
appeals on the surface ovei the whole area It is 
desitable to ctire in the oidinaiy way Surfacing 
of this type is illustrated in Figs 10 and 1 1 

Fi.ags’I' 



Fio II --Cemiat Bound Road 

(Cement & 

Macadamized Concrete. (“Sandwich” Concrete 
Road or Rolled Concrete) 

This consists of a layer of 2 in. aggregate laid 
to a consolidated thickness of approximately 
2^-3 in. and lightly rolled On this is placed 
a stiff cement mortar (2 . 1 sand and cement) 

2 in. thick A top layer is then placed thereon 


Although not used in the Brtlish 
Isles to any appreciable extent for 
surfacuig carriageways, bricks have 
been used for paving footways, and 
in Holland for paving carnagew'ays 
If bricks are used for carriageways, 
they should be uniform in quality, 
sufficiently hard to withstand the 
attrition and abrasion of traffic and 
should be laid on a sufficient founda- 
tion. Joints should be filled with 
cement mortar or a grouting of 
Concrete Aisotiatwn) bituminous material Bricks for 
footway paving should be hard- 
wearing, non-shppery and of uniform quality 
laid on a foundation of sand, concrete, hardcore or 
stabilized soil. The use of bricks for paving has 
probably fallen into disfavour owing to the intro- 
duction of artificial stone flags for footways and 
concrete for carriageways. 

* 

♦ See also article on Natural Stone Kerb and Setts, page 201 . 


'I he paving of footway.sm. shopping 
and residential roads may be of natu- 
lal oi ailificial stone, fiom 2 to 21 in 
thick and of standaid dimensions 
(see BS 3fi8 19.36), hud on a 
foundation of sand, grav'd, haidcoie, 
ttment inoitai or lonciete oi stabi- 
lized sod, the joints being filled with 
eithei ccmc-ut moitai or a bitumin- 
ous manual Natural stone flags 
should be of hard-u'canng stone, 
liec fiom laminations and piovid- 
ing <1 non-shp surlacc Aitificial 
stone flags should possesa, the above 
qualities and comply with the 
lecjunernents oi B S 368 I'lag pav- 
ing IS usually more e.\pensive than 
othei materials but possesses the 
.idvantages of et onomy in main- 
tenance and facility m icinstatemcnt. 

Bricks 
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USEFUL TABLES AND DATA 


1 AHI B. 11 


SECTIONAL AREAS AND Wl'JCilJTS PER LTNEAI 
FOOT OF ROUND SIT, EL EARS 


IJianit tn 

A tf a 


Number of feet 

in inch s 

sq inthfs 

fici foot i?i Ih 

to 1 ton 

1 

0 012 

0 041 

5t,t>4t 

A 

0 027 

0 002 

21,447 

1 

0 040 

0 167 

12,815 

r, 

ift 

0 07() 

0 258 

8,682 

,t 

H 

0 lOB 

0 476 

5 957 

1 

i> 

0 106 

0 6()B 

■4„45 i 

5 

0 004 

1 04.4 

> 148 

i 

0 441 

I .502 

1 401 

H 

0 601 

2 044 

1 006 

1 

0 7B5 

2 670 

8 48 

li 

0 004 

4 WO 

66 4 

11 

1 2.!7 

1 172 

5 47 

11 

1 IB5 

5 010 

111 

U 

1 767 

G 008 

47 4 

11 

2 406 

8 178 

271 

2 

i 143 

10 680 

20() 


* 1 hi tihnvc an hased on tin tveifflit of <:teel as hem*’ 

490 lb /III at ft 


Fadll IV 

SPECIF IC CRAVITV OF VARIOUS ROCFCS 


Sedimentary Rocks 



SaucKtoiit 

2 45 

to 2 70 

Crreywacke 

2 70 


Dolomile 

2 70 

to 2 80 

Quart/ifc 

2 47 

to 2 68 

Limcbloiit 

2 43 

to 2 71 

Flint anil tlurl 

2 60 


Igneous Rocks 



Ciranite ^ 

2 65 


Fclsite 

2 65 


Diontr 

2 83 


Gabbro 

2 05 


Porphyry 

2 65 

to 2 75 

Syenite 

2-73 


Andesite 

2 73 


Dolcrite and basalt 

2 90 



Table V 

BRITISH AND AMERICAN 
STANDARD SIEVE SIZES IN COMMON USIC 


British*. IJ in , I in , I in , A , Nos. 7, 14, 25, 52, 

100, 200 

American: li in., J in , i in., Nos. 4, 8, 16, TO, 50, 
100, 200 


♦See BS. 410 1943. 


Fahli hi 

A. PPR( )X LM ATE W b 1 ( , I FI S 
Ol VARIOUS MAlERIAl S 


Nturiul Portland (ttnetil 


W fur cu ft 

MO 

Rapid harden tcmi nl 


81 

\splnilt 


1 44 

ballasl .ind sand, loose div 


')0 106 

Biluineii 



1*1 ( SS< (1 hi K k 


150 

( lonitiion bru k 


125 

Bi K kwoi k 


1 15 

Chalk 


112 

Clay, I(>os< 


64 

CKiy, solid 


125 

(.’one lele 

(iia\( 1 .M'trretjaK 


1 50 

K( inloii ed 


150 

But /< 


1 10 

I'oani s!a<' 


75 

Btainit y (ail stone 


150 

(iiavel 


100 

(iravLi and sand 


no 

(iranile 


165 

Limesiont 


160 

(^IlK kliim 


55 

M.isonrv 

Ruhble 


140 

Aslilai 


140-150 

Pitdi 


72 

Portland ston< 


145 

Purhcck stt>nt 


162 

(IJiiart/ 


1 bh 

Sand (river) dry 


95-105 

Sandstom 


145 

Slate 


160 180 

1 ar (roah 


64-70 

WInnstono 


172 

SloiK paving (^oik) 


145-155 

CoiK rete paving 


. 130-135 

1 iinber (tlry ) 

Ash 


50 

Beech 


51 

K!m 


40 

l^ir 


30 

Grct rihcarl 


60 

Jarrah 


51 

Larch 


35 

Oak (EiikIisIi) 


50 

,, (Baltic) 


46 

Pine (Memcl) 


3b 

,, (Ameriran) 


36 

„ (Pitch) 


50 

„ (Kauri) 


38 

Teak 


45-60 

Iron (wrought) 


480 

„ (ca.st) 


450 

Steel (mild) 


490 
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Table VI 

BRITISH STANDARDS FOR CEMENT 


Fineness* 


Selling fime 


Ordinary Portland not more than 10% retained on I70sicve 
Rapid hardeninR ,, „ „ 5% „ „ „ „ 

High alumina „ „ „ 8% „ >> „ „ 


'Ten iilc Strength 


Tests made on 1 3 mortar liriqucttes 

Ordinary Portland- 300 lb sq in at 3 days and 375 )b 
sq in at 7 days 

Rapid hardening 300 lb sq in at 1 day and 450 lb 
sq in at 3 days 

High alumina— not included in Hntish Standard. 


Compressive Strength 


Type oj Cement 


Ordinal y Portland 
Rapid liardciiing 
Quick sotting 
High alumina 


Initial 

not less than 


30 mini* 

30 „ 

3 ,, 

Not less than 2 lirs 
or more than 6hrs 


Final 

not more than 


10 hours 
10 „ 

30 iniiib 

Not moic than 
2 hrs alter the 
initial set 


Tests made on 1 3 mortar cubes, ater/cernent ratio 

0 40 

Ordinary Portland 1,600 lb sq in at 3 days — 2,500 Ih 
sq in at 7 days 

Rapid hardening 1,600 lb sq in at 1 day — 3,500 lb. 
sq in at 3 days 

High alumina 6,000 lb sq in at 1 day — 7,000 lb 
sq. in at 3 days 


Soundness 

Type of Cement 

Expansion after 3 hours* boiling to be 
not more than 

Ordinary Portland 

Rapid hardening 

High alumina 

10 nim (or 5 nun after 7 days' 
aeidtton) 

10 mm (or "i mrn aflei 7 days’ 
aeration) 

1 mm 


Appendix No I 

TJST OK BRITISH SIANDARD SPECIFICAIIONS REIhKRING lO RO\D C:Oi\S 1 KCC: IION 




^nf!REOAThS 

C'hnker foi concrete 

1,165 

1944 


Blast-furnace slag 

1,04-7 

1942 


Foamed slag 

H77 

1939 


Natural for concrete 

mz 

1944 


Sampling and testing 

H 12 

1943 

Asphai t 

Single coat 

510 

1933 


Double „ 

51 1 

1933 


Compressed rock 

'148 

. 1945 


Rolled 

1,152 

1944 


Cold with emulsion 

43J 

. 1931 


Penetration method 

347 

1928 


Hot mastic with fluxed Iak< bitumen 

590 

1945 


Hot mastic with fluxed natural bitumen 

597 

1935 

Bn tJMF.N 

Fluxed lake and asphaltic 

594 

1945 


Fluxed natural asphaltic 

595 

1 93.5 


Mixtures — sampling 

598 

1940 


Emulsion 

434 

1935 

Bricks . 

Common building 

657 

1941 


Sand lime 

187 

1942 

Briooes 

High tensile steel for 

548 

19,34 


Steel 

15 , 

1936 

Cement 

Portland 

12 

1940 


High alumina 

915: 

1940 

Channels 

Granite and whmstone 

435- 

1931 


Precast concrete . . 

340 

1936 


Sandstone 

706 

1936 

Concrete • 

Slabs 

1,020 

1942 


Natural aggregates for concrete mixers 

882 

1944 


Flags 

368. 

1936 


Pipes, unrcinforced 

556 ■ 

1945 

’ 

Kerbs 

340- 

1936 


Sampling and testing aggregates 

812 

1943 


(P onhnued on page 1S5) 
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Vpi'LNiJix Nci I — (LOnld I 

LIST OF BRl'IKSH STANDARD SPtCUFlCM IONS RKFF.RRINC; I O ROAJ) C:ON’S 1 RUC J ION 


CHEObO'Il- 

I'oi timber 

144 

No 

19 5b 

ClOAL I'ar 

Sampling 

bill 

1 938 


Tars 

7b 

1943 


1 ar emulsion 

bI8 

1935 

Drains 

Kitlingb lor 

1,H0 PH I and 599 

1 937 


Pipe s 

417 l9'Vi 510 1917 and ()■) 

19 37 


Manhole covers and liarms 

497 

1933 

Expanded Mei ai 

SlLtl 

405 

194 5 

C>mDER BrIDOJ'S 

Coiislivic lion cieUiiK 

159 Pans 1 & 2. 1931 and Pails 1, 4 & 5 

1917 

Kerbs 

Clone re u 

140 

191b 


( irani te and win ns tone- 

415 

1931 


Sandstone 

70b 

1 93h 

Mac ADAM, 

larmacadaiu R02 P 

ul 1 (iiauite lame'stone. «ind ‘Slag \ggiegale . Pail 2 Sui lacing 


Asphah (cnmlsiori/ 

4'14 

1915 


(St t also asphalt i 

Sizes ol stone and chippings 

is\ 

1913 

RriNl ORCI MEN I 

Sic el bars iw islcd 

1,144 

1 943 


,, ,, rolled and liard drawn 

7H5 

1938 


iLxpandfd metal 

405 

1945 

S u< n 

Rolled steel joists (st t also Remfcnc etiieni ) 

4 

1931; 


Stci 1 lot budges 

15 

193b 


High tensile loi budges 

54« 

1934 

Set rs 

CjiatuU and w hmsione' 

435 

1931 


Sandstone^ 

70b 

I93b 

Su viiS ('1 1 sri 

410 144 i. ill! 1945, '■)<)4 1945,595 

1935,59b 1945, ,597 1935,11; 1910, lU) 1941 and 481 

1933 

S 1 ONI s 

Si/es {See. also Aggregates^ 

03 

19.39 

SlONS 

Road tiafFu (cast ttutalj 

873 

1939 


Noxi 


1 he above ts tiot comprehend we., there ate Standard Spenjuattons for matnmh^ %uJi a\ painty oils, etc , particulars oj whuh may be 
obtained from the Hritish Standards Institution., 28, Vvlorta Street^ I^ndon^ 1 


185 




EXPANSION AND CONTRACTION JOINTS IN 

CONCRETE ROADS 

By R G H SALMON 


Expansion joints aic still to-d;u sometimes le- 
garded as a “necessary e\ il” Spec ilirations letijard- 
ing the materials and then installation are often 
vague and indeterminate This almost mvaiialily 
results in badly eonstruLted joints with inlerioi 
matciials which probably cause ciackmg, spalling, 
disintegration and subsidence 'Sooner or later 
patches of tarmac arc necessary, usuall)' (olloued 
by a complete carpet, and the load, as a concrete 
road, IS a failure 

Expansion joints ate the “weak link” in concictc 
roads and, as such, should receive due care and 
attention on the ji.irt of the designei Au\ amount 
of care ovci specifications foi the subgiade, 
diainage, aggiegate, mixing, placing and consoli- 
dating, may piove wasted eneigy if the same 
specifications do not give due care and .itlention 
to expansion joints The- difference m cost between 
inferior inatenals and those which will give long 
service combined with good appearance, is not 
moie than one-half of 1 per cent of tlie cost of 
the road 

The following are a few faults w'hich can aiise 
from badly-made joints 

Water Seepage 

Water seeping thicmgh joints may cause 
subsidence by washing away the subgrade 
Frost and ice will result in cracking and spalling 
Grit and Loose Stones 

Inefficiently sealed joints may become packed 
at the top with grit and small stones Surface 
spalling and disintegration will be the result 
(See Fig Id) 

Joints not vertical 

Sloping joints will cause one slab to i ide up 
on the other when expansion takes place (Sec 
Fig. la) 

Joints not extending the full depth of slab 

Results, disintegration at bottom of slabs with 
probable subsidence. (Sec Fig. Ic) 

EXPANSION OF THE SLABS AND 
SPACING OF JOINTS 

Thermal Movement — Although the change in 
length of a slab is influenced by other factors, the 


pi unary' considei ation must, of couisc, be tempi la- 
tuic v'aiiation The avciagc cocITicieiit of thermal 
expansion ol concrete in road const! uction is 
accepted as 0 OOOOO.'iS ft pci foot length per 
degree F The langc of mean tempcialures ol a 
road slab, in a leinjiciate elimate such as the 
British Isles, is considered to be aliout y.'j ’F 

'J'hc c'xjransion caused by temjicrature vaiiation 
m .1 100 It load slali will therefoie be 

0 OOOOO.'iS s 7^ .'I0()> 12-05 in 
Mois'itiRL Movi'MLNi A coiicictc slab will 
11101 case in length when supplied with moisluie 
and decrease in length when depiived of it 
Although the cjuality and densitc of the conciete 
infhteru e the moistuie movement, records taken 
ovei a jiciiod of years show that the movement is 
•ibout i to j in in lOU ft 

Although maximum temjoeratuie and moisluie 
conditions may not occui together provision must 
be made loi this contingency, theiifoic — the 
minimum allowance should be ] in jiei 1 00 ft 

It is the usual piactuc to piovidt foi at least 1 in 
movement m 100 ft of concrete^ the additional 

1 in or inoie being legarded as a fat loi of safety 
This margin of safety is important because con- 
crete does not always behave according to theory 
Movement at some joints may be moie excessive 
than at others, sometimes, foi no apparent reason, 
movement will miss a joint and two slabs will move 
together as one, thus imposing an additional 
strain on the adjoining expansion joint 

It must also be borne m mind that 100 ft of 
concrete may actually move as much as 1 m and joints 
spaced so as to allow only this amount of movement 
may close completely The joint filling material 
would then be compressed to an extent whereby 
Its structure is broken down and resiliency per- 
manently impaired Allowance therefore must be 
made for the jointing material To ensure that it is not 
overstressed and that a cushion is formed between 
the slabs, it should not be regularly compressed to 
much more than 50 per cent of its original thick- 
ness. 

Slabs 100 ft. long are usually considered im- 
practicable for a number of reasons. One of these 
is that expansion joints would need to be at least 

2 in wide. Another is that contraction cracks will 


186 
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JOINTS NOT VERTICAL, 
SLABS MAY RIDE UP 
WHEN EXPANDING 



SOLID CONCRETE ON TOP 
OF JOINTS CAUSING BREAKAGE 
AND SPALLING 



SOLID CONCRETE BENEATH 
JOINT CAUSING BREAKAGE 
AND SPALLING WITH 
PROBABLE SUBSIDENCE 



INCORRECT OR CARELESS 
SEALING AGAIN CAUSING 
BREAKAGE AND SPALLING 



foini due to shrinkage of (he concrete on setting 
causing its failure in tension These cracks would 
be a constant .source of danger from water pene- 
tration. 

In road construction the usual inaxinium 
width of expansion joints is \ in Joints ^ in wide 
are frequently used at slightly closer spacing 

Assuming the maximum allowance for expan- 
sion in 100 ft as — J in 

To allow for 50 per cent compression of joint 
filling material ^ X 2 - 1 4 in 

It may therefore be icadily seen (hat a reason- 
able spacing foi \ in thick joints is 30 ft apart 
and J in thick joints at 25 ft apart. 

Expansion joints at this spacing will liave the 
advantage that, under most conditions, they will 
be close enough to act also as contraction joints 
and there should be no cracks in the slab from 
shrinkage of the concrete on setting. Also, in 
slabs of this length the expansion jointing material 
will not be regularly compressed to more than half 
its thickness. 


EXPANSION JOINTING MATERIALS 

It IS not considci cd suttii lent to-day to fill 
expansion joints widi a bituminous rnixtuic, 
which extrudes and “mushrooms” under jiressure, 
to be broken oH' and earned away by traHic, and 
which lacks tin power of recovery when contrac- 
tion takes plate 

in the USA, where requirements have 
necessitated extensive research in concrete road 
construction, 80 to 90 per cent of highway authori- 
ties specify a non-extruding joint filling material. 
In consideiation of cost this is usually of the 
impregnated fibic type, bj.it others such as cellu- 
lar or sponge rubber, or cork, arc sometimes used. 

The joint filling mateiial is, how'ever, frequently 
legarded as of .secondary importance, provided 
that It IS non-extrudmg, reasonably resilient, 
rot-proof and durable (Specifications usually call 
for a minimum of 70 per cent recovery after 
several cycles of compression to 50 per cent of its 
original thickness, under a load of not more than 
750 lb. per sq. in.) 
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Primary importance is attached to the compound 
which seals the top f in. or so of the joint This 
compound has to prevent the entrance of excess 
water into the joint, also grit and loose stones 
It must adhere firmly to both slabs and be suffici- 
ently plastic or elastic to maintain a seal under 
conditions of expansion and contraction It must 
not flow or run unduly m a hot sun, not be brittle 
and friable in teinpeiatiircs lielow freezing A 
variety of compounds are available in the U.S A. 
and a few here. Further research is being under- 
taken in this field in England, and new develop- 
ments are expected in the neai future 

LOAD TRANSFERENCE AT JOINTS 

Again, far moi e extensive reseat ch has been done 
in the USA than in England, Wcsteigaaid and 
Frieberg being two of the leading exponents 
Recent research by Frieberg reveals that, “the 
effective embedment of a dowel in a concrete slab 
need not be more than 5 in ” He also states that the 
most effective average .spacing is at 12 in. centres 


The average length of dowel bars in the U.S. A. 
IS 12 in., and 18 in is larely exceeded 

Research also reveals that if dowels are more 
than I in out of alignment either way, stresses 
arc set up which will lock adjoining slabs, and free 
movement for expansion and contraction is 
impossible Dowel bars can be aligned compara- 
tively easily but, unless they arc rigidly supported, 
alignment is soon upset by placing and consolidat- 
ing the conciete In America, very stringent 
specifications foi the use ol ordinary dowels are 
the lesult The bars arc tightly wned to transverse 
tie-iods and numbers of stake-pins are used 

In tonsecjucnce manufacturers in the USA 
have designed innumerable load-transfer devices, 
usually incorporating the basic principles ol' the 
dowel bar or dowel plate One oi two of these 
devices have definite incut, and the design is 
such that alignment and fixing is a simple matter 
Development in this field is now also being under- 
taken in England, and it is hoped that a simple 
and effective device may soon be available 
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ASPHALT ROADS 


Prepared in conjunction with the Technical Bureau of the Asphalt Roadf Association to whom thanks 
are due for their asnstance and for the illustrations. 


There is evidence of asphaltic liiliinien having 
been used with considerable skill 3,000 years b c , 
in the constiuction of loads and buildings, etc, 
but after the fall of llahvlon in 538 uc the 
science of using it was lost It was only about 
100 years ago that lock asphalt began again to lie 
employed in the construction ol roads 

Rock asphalt is found in various parts of Em ope, 
and IS obtained in pait in open workings but more 
geneially from mines 

Another type of natural asphalt- lake asphalt 
IS found in vaiious parts ol the woild, the most 
impoitant deposit being in the Island of 'riinidad, 
British West Indies riiough disioveied b> Sir 
Walter Raleigh, it was not until the latter part 
of the last century that it began to be list'd to any 
c'Ktent for toad making purposes 

TYPES OF ASPHALT 

The term Afdialt covets luiluial oi ine<h<itnt<d 
iniNtuies in which asphaltic bitumen is associated 
with inert mineial matter It theitloie is used not 
only m lespcci of the natuial asphalts lefeired to 
but also in ictspect of the compounded mixtuies 
containing added aggiegale, which aie designed 
specifically foi load construction .md suifacmg, 
and aie prepared in mixing plants. 

Rock asphalt is mainly usc'd for the irianufactuie 
of compressed and mastic asphalt Mastic asphalt 
can also be produced from limestone incorporated 
with bitumen derived from lake asphalt, or 
asphaltic bitumen derived from the distillation ol 
selected asphaltic crude oils, those occurring in 
Mexico and Venezuela being typical 

Rolled asphalt is produced from graded mineral 
matter incorporated with bitumen dciived from 
lake asphalt, or the asphaltic bitumen referred to 
above, or a combination of both. 

MODERN USES OF ASPHALT 

The modern phase of asphalt progress began 
with the introduction of mixtures of stone and 
sand with bitumen as a binding agent. The 
mixtures are generally, used in three different 
forms of rolled asphalt as follows: 


(a) Two-course Asphalt m which the base course 
distiibutes the weight of tialfic over the road 
bed; the wcai mg course being supenmjiosed 
{b) Single-course Asphalt 
ti) Asphalt carpels 

The success of all asphalt surlatmg woik 
depends largely on the selection, grading and pto- 
poitionmg ol the aggregate and binder, the object 
lieiiig to produce a durable and eompletely cohe- 
sive inateiial which will jrerrnarieiilly retain the 
w'hole of the bitumen without excess and possess 
adecpiate mechanical strength 

Excess ol bitumen was not uncommon w'llh some 
surfaces laid during the years following the first 
Cheat War without due consideration foi changes 
of liaffic, and it resulted in some sections becoming 
slippery iintiei certain conditions It became 
customary, m thi ( ase of (ompiessed, mastic and 
rolled asphalt, to provide a roughened surface by 
covering the asphalt with a layer of J or i in 
approved, < lean, liaid, prt -coated chippmgs. 

Isxlensive icscaich ovei about 50 years by the 
firms speciah/ing m the construction of asphalt 
roads and by the oil companies has lesultcd m 
wide knowledge being obtained of the complex 
character of the different raw matciials. 

As a result ol c ollaboi ation between the British 
Standards Institution, the Mimsiiy of Transport 
and the Asphalt Roads Association, British 
Standard Specifications lor asphalt weic issued as 
fiom 1928 onward Since 1933 the Department ol 
Scientific and Industrial Research has also under- 
taken extensiv'c research in connection with asphalt 
surfaces, and has taken an active part in the 
revision of the Specifications for compressed, 
mastic and rolled asphalt issued in 1935 and 1945. 
The latest British Standards arc as follows- 

B.S 348 : 1945 — Compressed Natural Rock 
Asphalt 

BS. 594 • 1945 — Rolled Asphalt (Hot Process). 
BS 596 1945 — Mastic Asphalt. 

Limitations of space prohibit a review in detail 
of all the considerations underlying the technical 
aspects of the various forms of asphalt paving 
mixtures In deciding which of the three main 
classes of asphalt paving, i.e. Compressed, Mastic 
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Hot Rolled Asphalt, Showing Non-skid Surface Texturf 
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ASPHALT ROADS 

Iahli 1— lYPh^ OF ASPHALl LISED FOR VARIOUS PLRPOSF.S 


7 >’/»<’ of SurJtUi 

City 

Street's 

Dock 
r Tciffii 

\fiiw (Vid 

/ Tuok Hocld\ 

Siihurhan and 
So ondev) 
Rofuh 

Jiouuu^ Fstak 
Romh 

lie no atiOfi (>/ 

I' \]\frn^ 
sSnrJaa ^ 

( 'oniprpsst (1 Natvjial Rork \sphah 
( Hot PlO( OSS 1 

Mastir Asphalt 

Rulloci Asphalt (1 vvo-( ou!s<' Ptixtssi 

KolUd '\s[)hall (Sinqlr-coiirst l*r<if(ssj 

I hin Appiitalion Mixlurts (daiprt 
( loats) 


-- 






Noit, — 7 /ill table should be rei;a>did as no more limn a rou^h and ready t;utde, and does not imply thal the eartous types oj asphalt ran only 

be fin ployed foi the purposes shown 


and Rolled Asjjilalt, is to be used, much will 
depend on experience and individual picleiente, 
but above all full account has to he taken of 

(a) Volume and rnituie of tralhc 
(/;) Location ol Woi k 
(f) Climatic, Conditions 

Bearing the above in mind the lollowiiig should 
b< legarded as no moie than a rough and leady 
guide, and it should be undcistood that it docs not 
indicate that tlie various types ot asphalt can 
only be employed for the purposes shown in 
Table 1 

NATURAL ROCK ASPHALT 

This inaltii.il consists of bituminous locks as 
loLind in vaiious ]iaits of the- woild Those gener- 
ally used come lioiii cpi.uiies oi iiiiiies iti (he South 
of Fiance and in Ceiniany, It.ily and Swii7eihmd 
'I he bitumen content wines as between the eliffe r- 
ent qu.iriies and minc-s, but is in the regiem of 
10 per cent in the case of the asph.ilt rock hoin the 
countiies refciied to The diffeiences in texture 
and' other physic.il chaiactenstics of the locks 
cannot be set down as precise technical data, 


but on .111 .ivct.igc the mincr<il aggiegate is made 
up as feillows 


Silica 

1 ."j 

Iron and aluminium oxides 

1 0 

Calcium Oxide 

53 5 

Magnesium Oxide 

1-0 

Carbon Dioxide (present as car- 


bon.atc) 

43-0 


1 00 0 


MASTIC ASPHALT 

Mastic Asph.ilt is manufactuied fiotn either 
n.ituial lock asph.ilt oi limestone m association 
with an asphaltic cement .and lO.use aggregate 
such as stone chippmgs 

These mateiials .lie iiicoipor.ited in such pio- 
poitions as to give .i jji.tctically voiclless rn.iss of 
suit.ilili- chai.ictei istics that can be tiowelled to .i 
riT|uned form oi contoui by hand at .i temperatuie 
in the legion of 200'T1 

Table II give-s typical examples of Mastic 
Asph.flt paving mixture's 


lAiiii. II MAM It: ASPH \1,1 PW'INU MIXIURFS 



1 

2* 

i 

4 

Soluble BiUime n 

9 0 

h 4 

10 1 

9 5 

Roe k Asph.nlt Powdei 

— 

)8 b 

— 

50 5 


51 0 

— 

54 9 

1 in in Gtaniie 

400 

:(') 0 

15 0 

40 0 


loot) 

100 0 

100 0 

too 0 

Penetiation of Asphaltic Cement at 25()‘’C 

20-25 

10—25 


25 30 


• ] n connection with this mixture account is taken of the bitumen content ot the rock asphalt powder 
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Tabli. Ill — ROLI.RD ASPHALT PAVING MIXTURES 




Stone-Filled 

Single- 

Course 


Base 

Course 

Wearing 

Course 

Coarse 

Fine 

Soluble Bitumen 

55 

q 5 

b 5 

7-5 

V illtr 

— 

12 0 

7 0 

8 5 

Sand 

24 5 

53 5 

36 5 

44 '0 

Stont J in ] in 


25 0 

— 

- - 

Stone A in 1 in 

- 


— 

40 0 

Stc>n< J ^ in 1 jii 


- 

50 1) 

— 



100 0 

100 0 

100 0 

Pene tj ation ol Asphaliu (Itint nt at 


■4 5- 55 

50 60 

bO -100 


ROLLED ASPHALT 

Considfi ation oi the factors outlined above will 
Idigely determine the type of spccihcatioii em- 
ploy-ed, and the physical tharactenstics of the law 
matettals will determine the actual proportions of 
each within the tolerance permisbihle under B S 594 

T he pet mutations and combinations possible 
within the limits in the Standard Specification 
permit of a wide range ol mixtures T’he adapt- 
ability of the resultant materials prepated ftom 
aggregates ol various types has made the use of 
asphalt paving possible on diffeicnt classes of 
roads Rolled asphalt has prcived successful and 
has been extensively used on stieets in London and 
large cities and boioughs in the Piovinces c.urying 
very heavy traflic, on impoitant country roads 
including newly-constructed trunk roads with a 
concrete or haidcore founchition as well as roads 
with light traffic, e g lOads on housing estates 

Considering the wide range of combinations 
the mixtures given in Table II should be rcgaided 
only as representative of certain types .tnd in 
actual practice the composUion of the actual 
mixtures may be subject to variation for the reasons 
already stated The surface mixtures pre-suppose 
the application of pie-coated chippings. 

As in the case of Mastic asphalt, the asphaltic 
cement is derived from lake asphalt or asphaltic 
bitumen or a combination of both. 

THIN APPLICATION MIXTURES 
(Carpet Coats) 

These mixtures cover a wide range of materials 


varying from the open-textured type of paving 
based on | in chippings to the close-textured 
finish obtained liom mixtures based on quarry 
fines and/oi sand. 

A consideiablc number of individual specifica- 
tions IS possible, and tbese may be broadly classi- 
fied as Fine, Medium and Coaise according to the 
type of aggregate Although ihm application 
mixtures have proved successful there is as yet no 
Standard Speeifit alion Expcnmenls have been 
made ovei a nurnbei of years, and research is 
being continued with .i view to the establish- 
ment of standai d mixlui es 

In the early days of the lati wai tonsideiable 
aieas of perviow: asphalt were laid on airfields 
This inaleiial was designed to give a 40 per rent 
shadow value for camouflage purposi s Subse- 
quently a Slone-filled unpcivious asphalt was used 
for the covering of i unways and pciimcter tracks 
and many millions ofsquaie yards of this matciial 
have been applied . 

Asphalt has also been used to a large extent m 
Royal Ordnanre Fat tones, and mention should 
be made of the special gritless asphalt designed 
foi use in filling sheds A mastic type of asphalt 
with high stone content was also used as plastic 
armour protective plating at vital points on ships, 
w'lth highly satisfactory results 

The wartime experience m connection with 
many' different specifications for airfields, roads, 
buildings and many other types of civil engineering 
works has made a valuable contribution to our 
knowledge and further developments in the asphalt 
field may be expected 
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COATED MACADAM— BITUMINOUS OR TARRED MACADAM 

By A J LYDDON, C B E , M Inst C E , Director of Coated Macadam Industries 


It is estimated that ovei sixt^ pei ten! of the 
mileage of classified roads in Clreat Hntaiii is sui- 
faced with tailed oi hiturninous rnatadatn Such 
widcsjjiead use liighwav engineers of these 
materials, which have been given the geneiic term 
of “Coated Macadam" by the Federation o( 
Coiited Macadam Industries, indicates that this 
foim ol surface construction h,is been found safe, 
durable and economical With the development 
of'impioved bituminous binders and the introduc- 
tion of efhcient laying machines Coated Macadam 
can provide a durable non-skid surface with excel- 
lent smooth-nding cjualities 

T'heie aie many vaneiics of uses to which the 
material can be put, foi example 

1. The piovision ol single-course or iwo-coursc 
surfaemgs approximately 3 m thick on newfy- 


constructed stable foundations loi highways, 
airlicld riinwavs, housing esttite loads and 
lac tory roads 

2 f’he stiengthening ol existing hituininous 
surfac es to c an y heavier tralfic loads 

3 'Fhe reshaping ol otherwise sound bituminous 
(lusts to I educe the (amber, oi to provide 
su|3ei -elevation 

4 The ajiphcation ol thin weanng courses to 
worn Ol shppeiy loads 

5, The provision of smtablc surlacmgs for 
loolpaths, playgrounds, paiade grounds, etc 

TYPES OF COATED MACADAM 

File principal types of Coated Macadam are" 

(a) Single Com sc 2 to 3 in thick 



I'k. 2 Laying Coath> Macadam W'i \kin(. CouRbt in ^|NIS^1NG Machini 


(A) Basccourse 2 to 3 in thick 

(r) Wearing Course i to 1 Jin thick 

erf) Two-course tarmacadam 
for footpaths, playgrounds, 
etc. n to 2J in thick 

SiNGLL-CoURSt, MaCAIJAM 

For roads tairyiiig a relatively small volume of 
traffic, such as housing estate, factory or camp 
toads, the construction* frequently consists of a 
3-in course of crushed lock or slag coated with 
tar, bitumen or tar-bitumen compound on a firm 
base of pitching or hardcore The specification lor 
single-course macadam with cither tar or tar- 
bitumen binder is given m B S 802 • 1945, Table I, 
and consists of 1 J m. dowm aggregate which ma) 
be laid, either warm or cold, to a thickness of 
2 or 3 in., and to increase its durability, pre- 
coated grit may be rolled into the surface voids 
Spet ifications for single-coiitse cold-laid asphalts 
of varying thicknesses with fluxed asphaltic 
bitumen or bitumen emulsion as the binder, are 
given in B S 510 . 1933. 

Two-course construction is sometimes favoured 


for heavily trafficked roads, but good single-course 
bituminous macadam surfacings have been laid 
on pitched foundations in various parts of the 
country wheie the sub-base favours this class of 
lesurfacing Such construction has given main- 
tenance-free sei vice for over ten years in northern 
situations 

CoATFD Macadam Basf.ccjursf, 

Foi many years basecourse material with either 
tar or bitumen binder and a variety of aggregates 
has been a common foim of Coated Macadam, and 
It occurs in the surfacing of the majority of our 
Class 1 roads 7'he basecourse normally consists of 
a single layer of coarsely -graded aggregate, either 
1 J in down or 2 in down, laid to a consolidated 
thickness of 2-3 in. In some areas a double layer 
has frequently been used in the past and is still 
specified to a decreasing extent, in such cases the 
bottomi layer consists of 2 in down aggregate with 
the upper layer of 1 J in. down aggregate ; the com- 
bined thickness is then 4 in. minimum 

The Viasecourse contributes to the strength of 
the road crust, irons out the irregularities of the 
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sub-base and provides a correctly shaped surface 
to which the wearing course will key Generally, 
the basecourse material must be such that it can 
be spread at air temperature, but once in position 
It must be capable of transferring the load from 
ihe surface to the base without deformation oi 
movement. 

The most widely used basecourse materials are 
plant-mixed coated macadams made with granite, 
limestone or slag aggregates and tar or tar-bitumen 
compounds to the two compositions specified m 
B S 802. Both compositions have a vciv coarsely- 
graded aggregate with little or no 
hne material and dilTet essentially 
only in the maximum si/e of the 
aggregate, whic h is 1 ^ m for base- 
courses to be laid 2-2i in thick, and 
2 in for those laid 2^-3 m thick. 

The tar binder is carefully speci- 
fied m accordance with B S 76 . 

1043, alternative viscosities are 
specified depending on whether the 
coaled macadam is to lie laid in the 
summer or wmtci, and whether it is 
to be spread warm on the day of 
mixing, or cold alter being trans- 
put ted long distances by road or rail, 
or subsequent to storage for several 
days The tat is blended so that 
once the material is spread and 
lolled in a thin layer a limited loss 
ol volatile oils occurs and the sui- 
facing quickly becomes firm and 
stable undei traffic without be- 
coming brittle. 

During the war coated gravel was 
used to some extent for basecourse 
woik on the lighter trafficked roads 
m areas m which this was the only 
available aggregate, and a speci- 
fication foi giavel tarmacadam, B S 


specified in B S 511 : 1933, and a new Standard 
covering both warm-laid and cold-laid bitumen 
macadam basecourse is in couisc of jireparation 

WEARING COURSI'.S 

A bituminous weaiing course is laid as a smooth- 
riding, non-skid surfacing to either a newly-laid 
bituminous basecourse or an old road surface m 
need ol reshaping because of dcfoimation, slipperi- 
ness or bad riding qualities It is laid to a thit k- 
ness of from J -1 1 in , depending on the maximum 
size of aggregate used and the profile of the 



3 — (loATii) Macadam on a t'ns Rovd 


1241, was issued in 1945. The mater- 
ial is embodied in a sepaiate specification fiom the 
( oated macadam made with other aggregates 
because different requirements have to be met m 
Older to obtain stability under subsequent traffic 
Coarsely-graded gravel docs not lock together 
under the roller in the same way as a crushed 
rock or slag, but by the introduction of fine 
aggregate and the use of a viscous tar binder, a 
satisfactory gravel basecourse can be obtained 
The >use of a higher viscosity tar makes it desirable 
that gravel macadam be laid warm on the day of 
manufacture 


supporting base and has a life of 5-10 years 
according to the traffic, climate and general sur- 
roundings existing at a particular site Fig 1 
show's a typical stretch of coated macadam wearing 
course on a trunk road. * 

Thin bituminous surfacings were first applied 
about 1 930 to sound road crusts as a means of 
obviating the persistent minor irregularities brought 
about, or emphasized, by repeated surface dres- 
sings on the more heavily trafficked toads In 1934 
the Ministry' of 7’ransport laid trial lengths of 
various proprietary materials in different counties 


Cold-laid bitumen macadam basecourse is and though the war has prevented a final report 
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being issued, the last available (1939) indicated 
that many of the surfacings were likely to have a 
life in excess of five years and possess good resist- 
ance to skidding during then life Considerable 
experience has since been gained in the prepara- 
tion of raw materials, mixing technique and 
methods and speed of laying The advent of the 
miechanical laying <ind finishing machine capable 
of laying up to half a mile of carriageway daily, 
with a first-class running surface Superior to 
material laid by hand, provides a. further impetus 
to the use of this class of material The excellent 
finish left by the machine is shown in Fig 2 

The aggregate foi tiie wearing course is usually 
granite, whinslone, limestone or slag, and in some 
cases a mixture of granite and limestone, gravel is 
also used, but to a very limited extent A special 
report (No 3) has lecentlv been issued by the 
Department of Scientific and Industiial Research 
“Roadstones Geological Aspects and Physical 
Tests ” The binder is frecjuently road tar to B S 76. 
1943, but wearing course inatciials coated with 
asphaltic bitumen are in extensive u.se. 

Bitumen Carpets — Consideialion is being given to 
the preparation of a British Standard for bitumen 
carpets; at present only cold-laid material is 
covered, in B S .'ill : 1933 Pending the publica- 
tion of a British Standard, bitumen carpets may be 
described under three main types 

(i) Open textured carpets — These are made with 
a predominance of ^ and J in aggregate 
with only 5-20 per cent of fine aggregate 
and aie laid | m to 1 J in. thickness 

(ii) Fine textured carpels, made w'lth j in d(.)W'n 
aggregate, normally laid cold about | in to 
=[ in thickness 

(ill) Fine textured carpets, approximately 4 in. 
thick, on w'hich is superimposed a layer of 
f in pre-coated hard chippings 

To determine the most suitable compositions foi 
granite-bitumen and gravel-bitumen compositions 
of type (i) above, a comprehensive senes of trial 
lengths were laid on a heavily- tiafheked road in 
1939. The lesults of this test form the basis of 
the “Recommendations for Open Textured 
Asphalt Carpets” given in Wartime Road Note 
No. 3. 

Fine grained carpets are very popular in many 
counties where a maintenance-free life of ten years 
IS frequently exceeded. They differ chiefly in 
the type and quantity of the fluxed bitumen 
binder. 

The superimposition of a layer of f in. pre-coated 
hard chippings is essential to the fine-textured 


carpet where a rough textured finish to an 
impervious carpet is desired. An example of this 
treatment applied to a busy city road is shown in 
Fig 3 

Far Carpels . — Specific ations for thi ee types of 
tai carpet with either granite, limestone or slag 
aggregate aic given in B S 802 1945, under the 

descnjition of open, medium and close textured 
wealing coutscs 

'J'he open textuicd type is simple to manufac- 
ture as It contains little fine aggregate and also 
makc» use of the same tai (Type A) as the base- 
couixe material; it has the further advantage that 
It tan be laid told The rnaleital should be surface 
dressed, however, within a yeai oi so of laying in 
ordet to se.il it against the at tion of weather and 
so pi event liaying 

To meet the increasing tendency to avoid 
dressing a ncw'ly-laid surface, a medium-text uied 
tar carpet has been developed Extensive trials 
have been made by both the industry and the 
Depaitmcnt of Scientific and Industiial Reseaich 
to determine the best proportions of the constitu- 
ents to provide maximum durability consistent 
with a satisfactory surfac e texture, and the composi- 
tions 111 Table 3 of B S 802 are based on the results 
obtained The mixtuie contains 15-30 pci cent 
fine .iggiegatc and fillei and is coated with Type 
B oi C tar (B S 76) which contains less of the lower 
boiling oils than I'ype A tar The materials ate 
mixed m the normal low-tcmpeiature tarmacadam 
plant and laid w'arm on (he day of mamilacture 

The close-textured wearing course, m addition 
to having .i higher content of fine aggregate and 
filler, IS made with a much inoie viscous tar than 
the mediuin-lextiiied carpel For this reason 
mixing needs to be carried out at a teinpcratuie 
higher than is practical on most tarmacadam 
plants, and this, coupled with the fact that the 
material must be laid hot within a few' hours of 
inamifactuie, will inevitably limit its general 
adoption 

Tar-coated giavel wealing coiiises are specified 
m BS 1241 • 1945 Only medium-lextured 
carpets with 1 or { in maximum size aggregate 
are specified and these must be lard warm on the 
day of manufacture Open-textured gravel-tar 
wearing courses have not been specified as it has 
been found essential to include an appreciable 
quantity of fine aggregate if a reasonable life is to 
be obtained. 

Footpaths and Playgrounds 

A separate British Standard, B.S. 1242 : 1945, 
has been prepared to cover the manufacture of 
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tar-paving for footpaths, playgrounds, parade 
grounds, etc , with granite, limestone or slag 
aggregate 'rhe normal construction consists of a 
1 1-2 in. thick base course with 1 in. down aggre- 
gate and a in. thick wearing course with J in 
down aggregate. 


An alternative form of construction, not yet 
covered by a British Standard, is to lay the base- 
course as above but hnish with a J in. wearing 
course of cold asphalt 


BRITISH STANDARDS FOR COATED MACADAM 


'J’he following is a list of relevant Biitish .St.indards, a number of which are at piesent under i 


evision • 


Tarmacadam and Tar Carpets 


802 1945 

1241 . 1945 

1242 1945 


Tarmacadam and Tar Carpets, 
granite, limestone or slag aggre- 
gate 

Tai macadam and T.ir Carpets, 
gravel aggregate 

Tarmacadam (Tai -paving) foi 
footpaths, playgrounds, etc. 


Binders 

76 • 1943 Tar foi Road Purposes. 


Bitumen Macadam 

510 1933 Singlc-coat Asphalt (cold pro- 

C( ss) 

511 1933 Two-coat Asphalt (cold process) 

Acigrfcate and Bituminous Mixtures 

63 . 1939 Size of Roadstone and Chippings. 
598 1 940 Sampling and l'’.xamination of 

Bituminous Road Mixtuics 
812 1943 SaiTgihng and Testing of Mineral 

Aggregates, Sands and Fillers 
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ROAD EMULSIONS 

Thanks are due to the Ragum Apkalte Pautng Co Ltd,, for their assistance in the preparation of this article. 


Road ciiiulMotis of bitumen oi tar are chocolate- 
cofouied solutions apparently homogeneous in 
composition The binding agent of such a solution 
IS a bitumen or lelincd tar of suitable properties 
dispersed as minute globules in a water solution 
containing a small amount of emulsifying agent, 
usually a soap Imr the pin pose of these notes onK 
bitumen emulsion im11 be eonsideied 

The dispersion of the bitumen into niiinite 
globules IS effected by passage in a molten condi- 
tion through a high speed mill m combination w'ith 
a suitable soap solution 'I’his soap solution, 
termed the emulsifier or stabilizer, furic lions in 
facilitating the globular formation of the bitumen 
in the mill and m piovidmg a suitable soap film 
or protective colloid aiound the globules so foi lued 
The perlorinancc ol this protective colloid decides 
the length of time the emulsion can lie stoied 
without coagulation ot breakdown, the rati oi 
break of the emulsion or lime necessary liefore the 
bitumen phase exhibits any binding cjualities being 
indicated tnilially by a change in colour from 
chocolate to black, and the wetting properties ol 
the bitumen on the aggregate A weak pioteetive 
colloid results in immediate or early breakdown of 
the emulsion, resulting in sludging oi coagulation 
and precipitation of the bitumen from the solution 
The minute size of the bitumen particles permits 
the soap piotcctive colloid to resist gravitalion.d 
stress and prevents distortion of the dispersed 
bitumen phase particles whilst in suspension in 
the acjueous phase The diameter of such jiartic les 
lies mainly' between one- and three- thousandths of 
a millimetre 

Stability - — This teiin in general refers to the 
ability of an emulsion to be stored without detri- 
ment to Its commercial properties as a road dressing 
Duiing storage theie is some giavitational sedi- 
mentation of the dispersed bitumen phase with a 
“cut’' or layer of the aqueous phase at the surface 
of the emulsion If the sedimentation of such bitu- 
men IS moderate, it leadily disperses again on 
rotating the drum oi stirring its contents If the 
sedimentation is heavy, the superimposed weight 
will cause rupture of the protective colloid with 
coagulation or clotting of the bitumen particles 
until, in extreme cases, practically the whole of 
the bitumen coagulates to a single mass. 


It may be assumed that commeicial load 
emulsions will stand up satisfactorily to prolonged 
storage without detriment It is customarily 
understood that six months is a reasonable limit 
for storage 

Ci AssincATiON Of Emulsions 

Emulsions may' be elassified .is follows 

(1) Labile, (2) Semi-Stable, (3) Stable 

/.abile or c|uick-hrcaking emulsions are used 
foi road dressing and gioutmg purposes 
'Ihis is the type mainly dealt with m this 
article 

Semi-Stabk enmlnons — These aie sunilai to 
labile emulsions but aie mote lobust in 
stabilizer, <iiid somc,tirncs inunpoiatc a haidi i 
Intumcn They me used lot coating cliippings 
m a mixer 

Stable emuh'iom have an exlicmcly robust 
stabilize! and are generally diflcrenl in 
character to the lypis quoted above, and an 
slow-bi caking 1 hey are used for fine soil, etc , 
mixtures for cold asphalt siirfaimgs, and sod 
stabilization in svhich they have to stand 
stresses in admixtiiie with soils and ronsidei- 
able dilution with watei 

Labill Emulsions (Bitumen Content and I'noni/rj 

The degree of bitumen content and the viscosity 
of emulsions aie important factors in their func- 
tioning for the vaiious pui poses foi which thev 
are applied 'I'lresc factors aie governed by BS 
434 1933 

It is customary to market the emulsions in 
three grades as follows: 

“d” grade (heavy) 

Bitumen 62'',,, Tolerance 2"', 

Viscosity 12° Englei plus 
“/?” grade [dressing spray grade) 

Bitumen .65%, Tolerance 2"'„ 

Viscosity 5'’E to 7°E 
''Tack Coal" 

Bitumen 45-50% 

Viscosity 3°E 

NB — “One degree Engler” represents a i ate of flow equal 
to that of water f Engler indicates that the lir|Uor is r, 
limes as viscous as water, or, that its How througli a given 
orifice IS i/ylh of the velocity of water 
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Grade “A'” emulsion . — This is the heaviest grade 
made and is used for road dressing, taking chip- 
pings up to J in (the largest size recommended) 
The viscosity ranges from 12 to 20°E, the higher 
viscosities being used for large chippmgs and roads 
with a high cambei The lower viscosities are 
sometimes used for grouting on coarsely-graded 
macadam, applied by hand ftoin a can and 
broomed 

Grade emulsion — This giadt is the most 

commonly used It is used foi load dressing witli 
chippings up to in mesh It niav lie applied liy 
brushing or pressure spraying gcai manually oi 
mechanically operated It is also used lor gi outing, 
jiothole patching and as a tack coal unclei veneei 
load cai pets For the lattei purpose a low viscosits 
emulsion is available containing 45-50 pei cent 
bitumen to give a maximum \aiclage ol thin 
dressing suflicicmt for its purpose 

I'hese labile emulsions aic not noimally made to 
allow dilution viith water 1 he eHect ol addition 
of water to them is to c ,uise coagulatioii ol an 
appreciable amount of the bitumen, and the 
practice should be deptec ated 

EfFI.C”! of Wi AIHFK and lutOSl on EmUJ SlONS 
IN liui K 

Till viscosity of an emulsion is noi mally expressed 
as Its \alue at a tcinpcr.iture ol 2()TI (bfl ' Fah ) 
'I’he viseosity decieases witli use m temperatuie 
and iiici eases with decicase in tempc i.iture 

I'lie aqueous phase of the cmttlsion evapoiatcs 
on exposure to the air, with (o<igulation of the 
bitumen as a skin on the surlace of the emulsion 
For this reason drums should not be hit foi any 
length ol time with the bungs out 

Normal emulsions of the labile l>pe ficeze at 
the same temperature as watci and fieezing 
causes precipitation of the bitumen when the 
aqueous phase thaws out Sitch emulsions should 
theielorc be piotected against frost 

Emulsions of the more robust l>pes offer the 
best resistance to host, but their slower latcofbicak 
makes them unsuitable for load dressing purpo'^es 
in inclement weather conditions 

Emulsions made during the winter season from 
early November to the end ol hebiuary are 
generally treated to render them Irost-resisting. 
Such emulsions have prov'ed satisfactory over a 
number of years under drastic frost conditions 
They freeze solid in such conditions but thaw out 
satisfactorily These emulsions are satisfactory foi 
grouting, pothole patching and general rcpaiis, 
but are not so satisfactory, in cold and humid 
winter conditions, for dressing purposes 


Functioning of an Emulsion whf.n Sprf.ad on a 
Road 

'Fhe break or set is initiallv observed by a 
change in colour fiom chocolate to black ovet the 
spread film The breaking of an emulsion is 
aided by warmth, low humidity, wind blowing 
over the surface, absorption by the surfac e on which 
It IS spread, the nature of the apjilied chippmgs 
and agitation bv the action cil rolling m the 
chippmgs Retarding conditions are high humiditv 
Ol damp atmosphere, cold tempciature and lack 
ol wind The evapoiation, etc , producing the 
initial bleak conriniies, and lesults in increasing 
the strength of the lemaining slahilizei until the 
water content ol the lesidiie of the emulsion 
decieases to a point where any further reduction 
produces coagulation ol the bitumen Up to this 
point the liciuid emulsion below the bl.ick film is 
1111 ) 11 - or less miscible with water, hence the danger 
of lain washing ,iw;iv newly-applied emulsion 
Beyond this jiomi, which varies with diffc-ic-nt 
c-rmilsions lioin 12 to IB jic i cent watei lesiclue, 
the bitumen di*j)osit is not disjilacctl by ram 
Obviously, the late phases c>i breaking proceed 
more- slowly as the pioce.ss jnogi esses 

Supply and Applilatton of thii Ivmulsion 

MetbocK ol eoiivcying c-mtilsion to site of works 
are 

1 In steel drums (usu.illy containing about 40 
gallons ol errnilsion) ioi which the customer is 
charged li empty drums ate not rctuined to 
the lactory after a icasonable pc^nod, ,ind in 
satisfactory condition 

2 Mechanically -operated Piessiiic Spraying 
tanks, usually ol 1,000 gallons capacity lor 
delivery by road direct Irom lactory tospi aymg 
site 'l ire emulsion is then sprayed by these 
machines, the late of spraying being usually 
controlkxl by the speed of the vehicle ovei 
the )ob 

3 Alternatively, sinallet merhanically-operatcd 
piessure spiayeis, which may be led by load 
tanks or from diuins, aic used on site 

4 Rail tank cars to nearest railway sidings to 
site of work These c ais normally can y 2,000 
2,500 gallons They are merely used as 
mobile storages to fec'd road tanks 

5 Besides the larger sprayers mentioned above, 
the most handy and popular spraying gear is 
a nianually'-operaled pressure sprayer dealing 
with a drum at a time mounted on its chassis 
For small work watering cans of about 5 
gallons capacity ate used lor application of 
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the emulsion. The spout of the can is fitted 
with an external baffle plate to spread the 
flow of liquid into a broad stream, alter leaving 
the spout. 

Application of the Emulsion for Surface 
Dressing and Grouting 

A satisfactory surface dressing job is one where 
the surface carries a layer of chippings umfoimly 
spread, well packed and well bonded to the road 
surface by a film of bitumen There should not be 
any excess ol bitumen which would cause bleeding 
in hot weather Seepage of emulsion into depres- 
sions should be avoided or this excess may occur 
Rate of application of emulsion and chippings — The 
yardage obtained by emulsion is dependent on 
the nature of the surface being treated, weather 
conditions and the viscosity of emulsion. Obvi- 
ously an absorbent suilace will not permit the 
same yardage as a close, smooth one, in damp 


weather an excess of emulsion is harder to break 
than a reasonable coat, and a high viscosity 
emulsion cannot be spread as far as a thinner one 

Semi-Stable and Stable Emulsions 

Semi- Stable emulsions. — These are somewhat 
similar to the labile type but are generally more 
robust owing to higher stabilize content They 
are usually used for coating chippings in a mixer 
as cold macadam for tennis courts, footpaths, etc. 
The bitumen used is sometimes harder than for 
labile emulsions to stiffen up the paving in order 
to withstand hot weather conditions This type 
is governed b> B S. 510 : 1933 and 511 : 1933. 

Stable emulsions.— -i'hcsf are extremely robust 
chemically and mechanically to stand up to 
intimate mixing with soils to make cold asphalt 
paving and lor soil stabilization process work 
'I'hey stand up to frosts well and are miscible 
with water 
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NATURAL STONE KERB AND SETTS 

Prepared in conjunction with the British Granite and Wlnnstone Federation, to whom thanks are due foi their winstance 


ThlrI' is as yet no substitute for granite or 
whinstone kerb which will withstand rough treat- 
ment, hard knocks and sciapes, all-weathti con- 
ditions, including frost, without dctcnoiation 
alter a certain period of time 

Drivers of horse-drawn loincs still run then 
it on-shod wheels against the kerb when going 
down lull, using rt as a brake; drivers ol motor 
vehicles constantly scrape the keib or run on and 
off It, and the natural stone stands up well to such 
usage When a carriageway has to be widened, 
or some other woik done, the uatuial stone kerb 
has the great advantage that it docs not suffer by 
being taken up and replaced, and it can Ire re- 
diessed, if required The cost of granite and whin 
IS gi eater, of course, than that of substitute 
materials, but cost must take into consideration not 
only the immediate efficiency .itid appearance, 
but also the length of life and the likely main- 
tenance costs 

Before the war there were substantial imports 
of granite kerb tiom Noiway and Sweden, wheic 
the nature of the rock makes it possible to supply 
longer lengths than ate normally obtainable m 
Britain Many quarries there immediately adjoin 
the ports where the stone can Ire loaded direct on- 
to boats which lake coal from England and aic 
able to bring the stone back as irallast .it very 
low rates. 'I'herc were also imports into Faigland 
from Mysore, Indi.a, and fioni Not them Ii eland 
and the Channel Isles 

Sizes of kerb were stand.ndi7ed in 1931 (B S 
435) Normal production in Britain is in lengths 
varying from 2 ft. 6 in upwards and of the 
following widths and depths' 

12 in. X 8 in flat 
12 in X 6 in flat 
6 111 X 12 in edge 
5 111 X 10 m edge 

Foi certain local authorities edges are specially 
bevelled to a depth of 4 in Kerbs arc specially 
bevelled for use on pedestnan crossings (as in 
Birmingham) so as to make the keib flush with the 
road at the point where the pedestrian steps off 
and on to the pavement or traffic island This 
type of kerb is illustrated in Fig. 1. Circular 


keib can be made to any radius, usually vaiyiiig 
horn 4 lo 30 ft 

SETT PAVING 

This type of paving is eminently suilalile for 
certain conditions, modern sett paving has the 
advantages of the sett paving of long ago- — notably 
long life and low maintenanc e costs — without its 
disadvant.iges Criticism of sett pavmf? is usually 
found to he ciiticism of old, uneven surfacing 
familiar m the manufacturing towns of the north 
All setts produced today are made m quart les 
where the quality of the rock is known to be 
suitable for the purpose Some of the sett roads 
which were laid perhaps si^ty yeais ago were 
made from rock of tridiffcrent cjuality At that 
tune, such foundations as existed weic much 
inferior to the standard of today I’he best of tlie 
old sett roads h.ive served well for any thing up to 
a hundred years 

'J'lic ordinary hammer-dressed or reeled sett is 
dressed to dimensions of Imaclth and depth from 
which the vaiuition docs not exceed .i quarter ol 
an inch, tlieic aic no bulges which would prevent 
close laying and the “arrises” or edges aie straight 
and parallel When l.ud the width of the gap 
between the two edges shoukl not exceed three- 
eighths of an inch .fsidged setts arc specially 
dressed on the lop sui lace ;md ate very caiclully 
jointed to ensure then hlUng close together The 
dressing of the exposed suilace ensuics a reason- 
able non-skid suilace, comparalile with other 
modern surfaces 

On a foundation of concrete, with coriect 
cdinher, is laid a carpet or matrix, consisting of 
sand or a mixture of sand and cement m a diy or 
scmi-dry stale, d’hc setts aic bedded into this 
carpet Cement grouting is then poured into the 
joints This mixes with the cement bedding on 
which the setts <aic laid so that when it dries the 
setts aic firmly held The closer the jointing, the 
more efficient the gi outing must be 

A modern sett i oad presents a satisfactory surface 
for street lighting It has good reflective qualities 
without causing dazzle Its good appeal ance is 
permanent, for the contour of the surface is un- 
affected by the vagaries of climate, including 
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heavy rain.s and floods, and th<' lain runs ofl 
speedily The suifacc is also impervious to oiK 
oi other droppings and is ideal lor use on bus 
slops. 

Although the initial cost is high, long life and 
low maintenance costs make sett paving an eco- 
nomical and safe foim of road surface 

'Ihe si/e of sett is determined by the traffic to 
be carried and the jiarticular conditions In streets 
with giadients still carrying horse traffic around 
docks, 3 in wide by 7 in deep and 3 in w'ldc by 


h in deep granite setts ate often used In othei 
distiicts, 4 in. wide by 5 in deep and 4 in wide bv 
6 in. deej) setts aie common, but the 5 4 in sett 

IS an obvious economy, a greater area being cov- 
eted by the same weight of stone Other common 
sizes (width by depth) are - 6^4 m and 6/6 in , 
and smaller ones are supplied to older. Giamte 
and whinstonc sett paving is included in B.S 
435 . 1931 

For notes on maintenance of this tyjie oi paving 
see page 400 
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WOOD PAVING 

By LEONARD J VEIT, O B E . F S I 


The consideration of Wood Block Paving as a 
road surfacing material is a matter of eonsiderahle 
interest Its use extends over more than a hundred 
years, and it is generally only laid down in the 
most important thoroughfai es of the laigei tines 
and tovsns, where it carries tlie m.iximuui amount 
of tralTie of all kinds, failute in any respect would 
thciefoie be cjuitkly noticed, and would have 
serious results on the Industry 

Jt IS self-evident that anv form ol road sin face 
which tan sutcesslull^ caii> the \olume of tiaflit 
dally traversing the great mileage of main roads 
in London must he of a satislaiiur) chaiacter, and 
this is further emphasi/ed 1)^ the fact that thesi 
surlaees have been legulaih' extended and re- 
newed as lequued since ihiy wen hist laid 

In the, Cit)' (il London and the '28 Mettopolitan 
Boroughs theie art some 300 miles ol wood-pavid 
i atriageways, (arising hoavs and conrcntraled 
tradif A further 300 miles, approximately, havi 
been laid m some ol the laiger ptoviUcial towns, so 
that the suhjer t is of some eousidc i able importance 
.Sevents per cent of the mam toads in the County 
ol London are wood paved, iiKluding sm h wr 11- 
know n thoroughfai es as The Strand, Aldwyeli, 
Fleet Stieet, I'rafalgar Stpiare, Picc.idilly, Regent 
Street .and Whitehall 

A icferenre to London Statistics gives some idea 
ol the volume of tiadir earned on wood p.iving 
(see Table 1) 

Furthei, 12 of the budges over the Rivei I'hamcs 
aie wood paved, and these cariv approximately 
a quai Ici of a milliciii vehieles per day of 12 bouts 

CLASS OF TIMBER 

'Fhc class of timber to be used foi wood paving 
blocks IS a matter of importance, and the accumu- 
lated experience gainecl over a long peiiod is of 
benefit m selecting the timber Various kinds have 
been tried from time to time, such as yellow deal, 
spruce, pitch pine, oak, latch, elm, and beech 
Considerable areas of American red gum (satin 
walnut) were also laid down in Westminster 
about 1900, but this pioved very unsatisfactory 
The hardwoods from Australia — jarrah and kairi, 
were used extensively some thirty to forty years 
ago, but their use has been generally abandoned 


for some time past Hardwoods all tend to shrink 
and “ball” on the surface 

The timbei which experierue has shown to be 
the most satisfactory is that know'ti as Red or 
Yellow Deal, and the best qualities are obtained 
lioin the polls in the Gulf ofBotfima, Sweden and 
Finland Lxeellcnt c}uahties have also been ob- 
tained fiom Archangel and the White Sea ports 
British Cohimlnan Pine was also used to some 
extent prior to the outbieak of wai in 193*^, and 
so fai has proved fairly satisfactory It has also 
been extensively used inu^rnally lor end grain 
flooring 111 fat tones, and has proved most satis- 
laelory foi this class of woik II is very irnpriilaiit 
that the timber should be imported in a properly 
sawn, graded and seasoned tondilion 
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Wunbei oj 

Locatum 

yelitrlci in 


1 2 hours 

Hyde Paik Cot net 

a(),53() 

Tiafalgai Scjuaic 

85,401) 

Mat ble An h 

57,098 

Edgwaie Road 

44,1 12 

Ludgate Circus 

31,864 

Bnxton Road liy A< i e 

Lane 28,809 

Blackfnars Bridge 

28,267 


It IS suggested that specifications should recimre 
that firms tendering for wood-pavnng contracts 
should slate the brands and ports of shipment of 
the timlrcr proposed to be supplied These are 
nearly all shown in the publication “Shipping 
Maiks on Timber”, and will serve as a check on 
the locality of the supply 

Following on the selection of the brands oi class 
of timber, is the cutting and preparation of the 
blocks for u.sc Careful selection of the deals and 
sorting of the blocks during cutting is essential it 
the best results aie to be achieved, as deals of the 
same bi and vary in quality in the stacks The object 
IS to obtain blocks of fairly close grain, uniform 
quality and freedom from the usual defects found 
in timber, such as shakes, large, loose or dead 
knots, w aney edges and reasonable freedom from 
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sapwood — discoloured sapwood being definitely 
rejected. The blocks should be exactly of the 
depth specified 

CREOSOTE AND CREOSOTING 

T'he picsci-vation of timber exposed to varying 
tlimatic tondiiions has been rccogni;;ed for a long 
time past as a very important fealuie in its use for 
constiuctional purposes A number ol din'erent 
processes have been in use, but for wood paving 
blocks, creosotmg under piessure is regarded as 
the best method. For many years, until in fact the 
great mcieasc m tiafhc began to make itself felt 
in different ways on road surfaces, wood blocks 
were creosoted under what is known as the “full- 
cell” or “Bethell” process, and an absorption of 
10 lb per ( ubic foot ol timber creosoted was the 
usual specification requirement 

With the advent of motor traffic and the great 
increase m volume, weight and .speed of vehicles. 
It was found that tins method caused difficulties 
owing to creosote exuding from the surface and 
sides of the blocks during l^t weather and for some 
time after they were laid. The “Bethell” process has 
in consequence, been generally abando ed in 
favour of the “Rueping” piocess, under which a 
rather larger quantity of creosote oil is impreg- 
nated in the first instance, and subsequently 
reduced by a vacuum set up m the cylinders to 
about 5 lb per cubic foot. This has proved very 
satisfactory, and has practically eliminated the 


difficulties experienced under the 
older or “full-cell” process. 

The British Standards Institu- 
tion, after consultation with the 
Authorities concerned, have issued 
two specifications Nos. 144 • 1936 
and 913 . 1940 The former deals 
lully with Coal Tar Cieosote for 
the Preservation of Timber, and 
the latter with the Pressure 
Creosotmg of Timber Type A 
Coal 1 ai Creosote and the 
“Rueping” piocess aic recom- 
mended for wood paving blocks. 

Sui’tRVISlON AND 1 n.SPEC'1JON 

Provision should be made in a 
contract for the supply and laying 
of wood block paving, for the 
Engineer to have full power to 
enter and remain on the Con- 
ti actor’s premises at all reasonable 
times foi the purpose of inspect- 
ing and selecting slacks of timber proposed to be 
used, foi supenntcnding the cutting of the blocks 
and the process of creosotmg, particularly to check 
the quantities ol cieosote oil absorbed at each 
thaige, and to furnish a detailed report ol each 
operation It is consideied that this provision is a 
most important factor m the ultimate securing 
of a salisiactory paving The usual method of 
checking the quarility of creosote ml absorbed is 
to weigh 50 blocks ol each chaige in the white, 
after cieo.soting the same 50 bkx;ks arc waped to 
remove all moisture fiom then surfaces. They are 
then weighed again and the difference between tlic 
two weights thus obtained is taken as the weight 
of creosote oil alisorbed. 

A wise precaution is to arrange lor blocks to 
be cut and creosoted well ahead of the time they 
will be required for laying on the road, as this not 
only ensures that the blocks will be thoroughly 
dry so fai as creosote oil is concerned, but avoids 
any possibility of delay in proceeding with the 
work 

FOUNDATIONS 

The question of the preparation of the founda- 
tions is of vital impoi tance, as, whether for wood 
paving or any other form of roadway to take large 
volumes of traffic, well-constructed and adequate 
foundations are essential. The dislocation of traffic, 
the inconvenience to the public, and the loss to 
occupiers of business premises caused by road 
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operations are so serious tViat no steps should be 
neglected to ensure that when making a new road 
or lemaking an old one, the loundations are 
adequate for all reasonable conditions likely to 
arise In this connection it is necessaiy to bear in 
mind not only the rapid inrrease m traffie on 
particiilai mutes, but also the rontmual advent 
of new regulations and the introduction of new 
routes, A road whieh only takes light or moderate 
tralTic today may in a very shot t tune have Us 
traflic vastly itirteased Coiisideiable foresight 
and )udgeinent are theiefoie necessary to make 
provisioi) lor these contingencies 

d’hc' use of wood paving is, as a geneial rule, 
confined to the central parts ol large cities or 
towns, and except m the c.ise of majoi improve- 
ments and street widenings thete is not much 
difficulty with legaid to subsoil In the case of 
strc'c’t improvements and widerimgs, old cellars 
and basements have fiequeiitly to be filled up, often 
to considerable depths, to cany the new roadway, 
and the street woiks have generally to pioceed 
immc'diately the site is handed over, so that there 
IS veiy little time foi consolidation of filling 

In places such as the Strand and Piccadilly, 
where considerable widenings have taken place-, 
cellars and basements up to 20 ft m depth have 
had to lie filled in, but with the use ol suitable 
haidcoie spread in layers not exceeding 12 m in 
depth, well consolidated bv punning, the use ol 
copious supplies of walei, t.irefiil and continuous 
supervision, and hnally rolling with an 8 to 10 
ton roller, no diflicultv has been 
experienced In cases ol this kind, 
single layer leinfou enient has been 
laid over the whole of the filled-in 
site, extending fiom four to five 
ft beyond onto the solid ground 
Reinforcement is rerommended to 
be used to cover ,ind overlap 
trenches made by statutory under- 
takers prior to repaving, and if 
these arc numerous the rein- 
forcement should extend over the 
whole area of the roadway 

In nearly all cases during the 
past few years (ignoring the war 
period) and since the great increase 
in traffic. It has been found necessary 
and advisable in repaving work to 
remove the whole of the old con- 
crete foundations and replace with 
new, 12 in. in thickness, m all 
Ministry of Transport Glass I and 
II roads, and certain other roads 


likely to take heavy traffic, and 10 in in thickness 
for other paved roads Except foi exceptional 
breaking up by statutory undertakers in the 
future. It IS consideied that these foundations will 
last for at least fifty years, and possibly longer 
To save time, rapid hardening cement should be 
used Fot small aieas m stiects caiiymg heavy 
traffic, where minor obstrurtions may- cause seiiOiis 
inconvenience, the use of extra lapid haidcmng 
cement is suggested 

There are twc) metliods of hnisfuiig the suiface 
of concrete for wood paving, which must be very 
smooth and true — eithei by- bringing up m one 
body and self-floating, wliich recjuiies consider- 
able caie, but is recommended, oi by .a separate 
floating coat, of at least 2 m m thickness, which 
should be .ipphed immediatelv the concrete is 
sulficienlly set foi the screeds to be formed It is 
usual to allow about four days to elapse ahei the 
completion ol the foundations before the blocks 
arc headed up preparatory to being paved 

METHODS OF PAVING 

Varying w'lth conditions and as dictated by 
expouonte, diflerent methods of l.iying wood 
blocks have been tried Irom tune to time with a 
view to asceilaining the most satisfacloiy undei all 
circumstances As the volume, speed and weight 
ol motor traflic me leased considerable difficulty 
was experienced owing to the courses being shifted 
on the concrete, and to the admission of waiet to 



I'lG 2 -Piccadilly Circus '* 

(Acme I^loontig fS? Paving Co ) 
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the foundations floating the blocks and causing old area of adjoining paving would penetrate 

damage to the surface of the conc^rcte under the new paving, causing trouble, and a 

Several experiments were tried with the object satisfactory means of preventing this was the 

of providing a wood-to-wood connection, thus fixing of a stank composed of sheet zinc starting 

preventing lateral movement, at the same time about 1 in below the surface of the new paving 

allowing for a satisfactory jointing space The at its junction with the old, and extending for the 

best known of these were the “Firmoset” block, full w'ldth of the new paving, and in depth about 

and the “Lug” block, both prepared with the 21 in. into the conciete with the lowei end turned 

same object. Of these the “Firmosec”, having up to form an anchoi, since a vertical sheet of 

proved the most successful, is now adopted in metal was found to use 

FALL AND CROSS 
SECTIONS 

riie c|ucstion ol longitudinal fall 
and ciosb section has to be given 
i onsideration, and where a road is 
level, a fall ol not less than 1 in in 
20 ft. for the channels should be 
provided 

With rcgaid to the camber of the 
road for modern tiaflic conditions, 
a choid gradient not exceeding 1 
in 48 should be satisfactory, the 
surlace being formed to a parabolic 
curve T he flatter the cross section, 
providing it is sufficient to carry ofl 
the surface water, after allowing for 
I easonable wear, the better lor safety 
and the more traffic should tend to 
spread itself over the whole surface 
of the roadway In cases where 
there IS a considerable difference in 
the levels of the kerbs on either side 
of the road, a double kerb should be 
provided to i educe the fall in the 
cross section It is usual to provide 
an expansion joint about 1 1 in. wide 
or space between the first longi- 
Fic 3.-Pi(CAniuv, London tudinal course of blocks and the 

(Improved ll'omi Paving Co , Ltd ) kerbs, a usual method being to 

fill the lower part with sawdust, 
practically all important works, and together with sand or clay, and top up with bitumen. Adjacent to 

a special bituminous jointing material, provides bus stopping places, it is a wise precaution to leave 

a very satisfactory water-tight and immovable no expansion joint, or if this is left, to wedge up 

pavement. In making the “Firmosec” block, the the channel courses to prevent the heading joints 

deals are thicknessed by special machinery to a ' ol the pavement being opened by the traffic, 
uniform gauge, then cross-cut into blocks, and 

before being creosoted a spline of wood is fixed KERBS 

along the bottom of one side, two small splines are 

fixed on the same side, but within about | in. from Kerbs should be laid on and backed up with 

the top, and a groove or sphne is also run along concrete. This forms a good abutment to the 

the end of the block (sec Fig. 5). haunches of the road, and is a considerable 

It has been found at times that water from safeguard against any risk with regard to expan- 

defective joints or a leaking water-pipe under an sion although with good class timber selected 
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and prepared as previously recom- 
mended, there is very little risk of 
trouble from expansion 
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I'lo f Wool) I’avini. in Fkoc.hi ss IN' Bisiioi'si.A I !• . London, L C; 

I Imfiroved Wood Pai iii? Cu . Lid ' 


ARRANGEMENTS 
WITH STATUTO RY 
UNDERTAKERS. ETC. 

Having taken all necessary steps 
to ensure the delivery on the site 
of the specified material, properly 
prepared, it is necessary to arrange 
for the satisfactory laying of the new- 
paving. The work can, of course, he 
rained out either liy a contractor or 
by' direct laboui , depending upon 
the policy of the authority con- 
cerned It IS not considered advis- 
able, wheie this can possibly be 
avoided, for the foundation work 
and the supply and laying of the 
blocks to be carried out by different parties, 
as it IS very likely to lead to difficulties in the 
future with regard to maintenance It will be 
necessary in either case that all essenUal pre- 
liminary steps ate taken, i e. apart fiom the 
-Ministry of Tiarispoit icquirernenls, where these 
apply Adecpiate notice should be given to all 
statutory iindertakcis and transport authorities 
who may be affected, and to all occupiers of 
property on the site, gisirig the extent of the woik 
and the exact date of commencement and com- 
pletion, which time should not be exceeded except 
under special and unforeseen circumstances 

Careful arrangements should he made with any 
statutoiy undertakers who lequire to execute 
work As fai as possible, this should he started in 
sufficient time before the date for commencement 
of the paving operation to avoid the delay and 
inconvenience which occurs when two or more 
contractors are trying to operate m the same area 
It is also a good practice for the Clerk of Works 
or other official m charge to visit premises having 
special requirements such as garages, hotels, 
theatres and other important business houses to 
make all suitable arrangements for their conveni- 
ence. 

ROAD SURFACES AND 
ACCIDENTS 

Having regard to the important question oi 
road accidents, it is considered that some refei cnce 
should be made to the subject in connection with 
wood paving. 


According to the Ministry of Transport’s Return 
oi road accidents in Great Britain for 1938 involv- 
ing injury, there was a total of 195,664 accidents, 
and the number of persons killed or injured was 
233,357, including 6,648 killed There was a rise 
in the total of 94,585 since 1926 As a icsult 
oi continual Pi ess comment and Parliamentary 
criticism of this serious stale ol affairs, the House 
of Lords in 1938 appointed a Select Committee to 
consider what steps should he taken to reduce the 
number of casualties on the roads. In December, 
1943, a Committee was appointed by the Minister 
ol War Transport to consider the question of road 
safety, and to review the recommendations of the 
House of Lords Select Committee An Interim 
Repoit was issued in December, 1944 

One of the points dealt with in these Reports 
is the question of road surface arid skidding as a 
lause ol accidents. The Committee appointed by 
the Minister of War Transport appeared to appreci- 
ate fully the difficulty of providing and maintaining 
a non-skid surface under all weather and traffic 
conditions, staling that there is no known paving 
material which will tetain, throughout its life. Us 



Fu. 5 -liii' “Firnk^sfc” S^sl^M oi WtjoD I^avino 

( Firmosec Ltd ) 
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original gripping qviahties Important authorities 
such as the Ministry of War Transport, the Police, 
The Royal Society for the Pievention of Accidents, 
the Automobile Association, The Royal Auto- 
mobile Club, etc., made no criticism of wood 
paving as a cause of accidents 

It is not denied that skidding docs take place 
to a veiy limited extent in ceilain positions and 
under certain weather conditions This is not, 
however, a 'normal and legular state of affairs 
It is also known that skidding occurs on surfaces 
other than wood. So far, no absolutely skid-proof 
material has been discovered However efhcient 
a surface ma)’ be from this point of view when first 
laid, under weather and traffic conditions it 
deteriorates, since the effeet of present-da> traffic 
IS to smooth and polish the road surface, particu- 
larly in certain positions Fuithcr, skidding foims 
only a very small percentage of the numerous 
causes of road aciadenls, and the road surface is 
not the only cause ol skidding, bad driving, laulty 
and liadly adjusted Itrakes, and smoothly-worn 
tyres have a considerable effect m this respect 
In October, 1938, a Qtiestionnaire by the Deputy 
Chief Engineer ot the Mmistiy of Transport was 
addressed to the Metropolitan Borouglis, asking, 
among other things, what complaints of slippcri- 
ness on wood paving weic received Twenty-six of 
the twenty-eight Boroughs lephed and their lephcs 
were to the effect that very few such complaints 
w^ere received In two of the cases tefened to 
tram tracks w'ere involved, and in anotlicr case 
occasional complaints were received, but weie 
confined to bends and similar places 

A careful examination of the Reports published 
by the Ministry of Transport with regard to load 
accidents tends to show that W'ood paving compares 
very favouraldy with other load .surl'aces w'lth 
regard to skidding With a view' to meeting any 
criticism, the IndustrythioiightheTimber Develop- 
ment Association Ltd , and in conjunction with the 
Ministry of I’ransport and the Department of 
Scientific & Industrial Research, have been 
giving careful attention to this mattet and are 
carrying out experiments with a view to obtain- 
ing the safest possible surface Unfortunately, 
the war has considerably delayed the work of 
the co-operative body, but in 1940, an interim 
report was prepared by the Director of the Road 
Research Department, and this, together with a 


memorandum compiled by the Timber Develop- 
ment Association Ltd , has been forwarded to 
the Ministry of 'IVansport 

Experiments are now' being earned out with a 
view to ascertaining the most satisfactory and 
economical mixture of liindcr and aggregate to 
form a thin suifate carpet foi the preservation of 
badly'-wforn wood-paved surfaces many of which, 
owing to uai conditions, it has not been po.ssihle 
to replace Research has also been uridet taken 
with a view to finding the most suitable dressing 
loi application to wood-paving surfates where the 
po.ssibility of skidding may arise Both tar and 
bitumen are used as the ftmding medium, the 
aggregate being obtained fiom fine slag dust, 
crushed granite, and crushed fiallast of v'arymg 
si/es One- coat work and two- coat work ate each 
being tried, but quitk results cannot be expected 
as experimental areas must be down foi at least 
a ycai for observation of the results under varying 
climatic conditions With the advantage of moic 
laboui and materials these experiments may be 
further developed 

LIFE OF WOOD PAVING 

The hie ol wood pavement is a very important 
factoi , It would appear from raretui observation 
that under modern traffic conditions, providing 
that the foundations aie adecjiiate, and the pave- 
ment IS laid in accordance with the best recogni/ed 
practice, an aveiage life of twenty-five to tinrtv 
ycais may be expected 1 he (astern half of 
Aldwych was the fiist road laid with the “Fii- 
mosec’’ Block m 1926 and it still has a long life 
befoie It Whitehall and Parliament Street w'Cie 
last relaid in 1923 Belgrave Stjuare (Westminstei) 
was laid in 1 908 Many othei examples rould be 
given of long life 

Wood pavement has many advantages foi the 
surfacing of important roads in large cities and 
towns It is quiet, easily cleansed, economical to 
maintain, and vciy durable It is doing its work 
on highways carrying the greatest intensity of 
traffic, and its use is based on long practical experi- 
ence, which IS an important consideration with any 
road surfacing material. 

For notes on maintenance of this type of paving, 
see page 400. 
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Prepared in collaboration with the Rubber Growers' Association, to whom thanks are due for their assistance 


In the pabt twenty years much leseaith lias been 
carried out in the application of nibber lor stieet 
paving. It has long been evident to those who 
know the properties ot rubbe: that if methods 
could be found ol permanently attathing this 
resilient material to a solid base, a paving would 
lesult with cjuite distinctive pioperties This has 
been accomplished after some early failures which 
gradually led up to successful expeiiments 
Sections have been laid and have withstood the 


test oi rnanv years of intensive tnifhc in London 
(New Budge Street, the whole of Lombard Street, 
and the adjacent (ieorge Yard, in Upper Thames 
•Stieet, in Duke Street, St Mar^’lebone and in 
Allsop Place, Regent’s Park, St Marylebonc), 
Ncwcastlc-on-'l’yne, Huddershcld, Birmingham, 
Oxford and m tlie Mersey 'Funnel, Liveipool 
Thcic can be no doubt now in the minds of 
engineeis and surveyors that the pioblcm of 
applving rubber to street paving is solved and 



Fig, 


1 — “r.AisMAN” ANn-Skiu Diamond Tread Paving Biocks i aid in Ddxe Street, St Maryiebone, London 
• {Universal Rubber Paviors, Ltd) 
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that they can add this product to their list ol 
standard materials for this work. 

The most successful rubber paving block so 
far is the “Gaisman” block, which has been used 
in all the sections named, and the latest “non- 
skid” surface example of which has been laid in 
Duke Stieet, St Marylebone, in 1940. Fig 1 
show's this section of Gaisman non-skid rubber 
paving, and Fig 2 shows a Gaisman block as laid 
in that street The rubber cap is permanently 
attached to the concrete base of the block Fig. 3 
show's a block sawn in half to reveal the bond 
between the rubber and the concrete base of the 
block 

Properties of Rubber Paving 

Pile surface is as even as parquet flooring and 
lemains perfectly true, no depression waves or 
pot-holes develop under the sti esses and strains of 
traffic, and therefore no puddles result when wet 
No dust IS formed by virtue of the nature of rubber 
and as a consequence, no mud The arrises of the 
“non-skid” pattern remain shaip for many years 
Rubber is vibration-ab.sorbing and is noiseless 
By reason of its long life, no repairs or renewals are 
required for a very long period with consequent 
advantages to traffic and to the community In 
fact it forms a surface as smooth and comfortable 
to the user as rails are to travellersin railway coaches. 

The absorption of vibration and the quietness of 



Fig 2 . — “Gaismvn"' Anti-Skid Rubber Paving 
Block as laid in Duke Street, St. Maryle- 
bone, London 

{Universal Rubber Paviors, Ltd.) 



t'lG t — .S fchon III "Gaisman" Biock sawn in ivvo 

ACROSS IIS WIDTH, showing THF BOND BEIWLrN 1111 
Rdbhlr and mi- Congri tl Base of run Block 

( Umveruil Rubber Paviors. l.ht ) 

a rubber street surface aic factors of great import- 
ance to the health of the community Much work 
has been done in America to determine the effect 
of noise on the well-being of the city worker, and 
the conclusion ariived at by all obseivcis is that 
any i eduction of noise is desirable and helpful 
\'ibialion set up b> modern heav) and fast traffic 
is damaging to buildings, underground services 
and to the city wiorker and dweller I'his vibration 
IS alisorbed by the lesiliente of the ruliber surface. 

Cost of Rubbfr Paving 

By reason of the cost of the raw material and 
of manufacture, rubber paving is deaicr than the 
well-known forms of street suifacing w'lth the 
possible exception ot nidged granite setts, but 
when the cost is spiead over its life, bearing in 
mind the durable properties of the material and the 
consequent absence of repairs, the cost per year of 
service compares favourably with the other types 

Loans 

Rubber paving has been classified for loans by 
the Ministry of Health, for approved schemes to 
be carried out with approved blocks and methods, 
and this should prove a milestone in the develop- 
ment and advance of this type of road surfacing. 

Since Pearl Harbour and the entry of the Japan- 
ese into the war, resulting in the overrunning of 
the Malay States, Indo China and the Dutch 
East Indies, with consequent cutting-off of most 
of the supply of natural rubber to the Allies, 
restrictions have been imposed by the Govern- 
ments concerned on the use of rubber for many 
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purposes, including rubber paving, but the posi- 
tion will now gradually improve and it may be 
assumed that natural rubber will soon again be 
available for this manufactuie During the period 
of short supply of natural rubber the Americans 
by an amazing industrial accomplishment have 
produced synthetic substitutes of rubber in very 
large quantities which enabled the wai needs of 
the Allies to be met, but these synthetics have 
not yet been tried m rubber paving As no laboia- 
tory tests can adequately replace actual load tests, 
it has taken long years of wear on roads cairy- 
ing heavy trafhc, conclusively to establish the 
merits of road blocks surfaced with a natiiial 
lubber compound It lemams yet to be proved 
how similar blocks made from the best of these 
synthetics will behave 

Before the outbreak of the Second World Wai 
the annual consumption ol natuial rubber was 


of the order oi 1,000,000 tons I'hc potential 
pioduction of natural rubber from picsent planted 
ateas when normal conditions are restoied is 
estimated at over 1,500,000 tons pei annum The 
Americans estimate their capacity for ptoducing 
synthetic rubber substitutes at over 1,000,000 
tons per annum, to which must be added the 
capacity' of Russia and Germans It is too early 
lo evaluate the- competitive ineiits of natural 
rubbei and synthetic substitutes, especially m the 
rncjtor industry which absorbed aliout two-lliiids 
of all the rubber used before the war, hut, even 
allowing lor the rapid expansion of existing uses, 
new oulleis will be vety desiiable Once the 
Fai East has settled down there should be no 
difficulty in meeting all ret[uiiements which aie 
likely lo result from the adoption of ruhber paving 
m cit> and town centres, whei e its special piopeitics 
make it particularly attractive. 
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GENERAL MATERIALS 



STANDARD 

GENERAL 

SPECIAL 

BRIEF 

TYPES 

USES 

USES 

DESCRIPTION 

AND/OR 

AND 

AND 

“ -- 

SIZES 

APPLICATIONS 

ADVANTAGES 


PRODUCTS 
(INCLUDING 
TRADE NAME 
IF ANY) 


ABERTHAW & BRISTOL CHANNEL PORTLAND CEMENT CO. LTD. CARDIFF 


Aukrthaw Port- 
land Cement 
“Druid” and ' 

“Mitre” Brands 

1 

To B S S 

Supplied m 1 twt 
paper bags 

General concrete work 

Kc liability 

“Abercrete” 
Rapid Hardening i 
Portland Ceuem 

To B S b 

Ditto 

1 

For conbtriH tions requiring 
high early strength 

i 

Greater speed m construe 
tion and early release of 
shuttering 

“Aberthaw” Low ' 
Heat Portland 
Cemfnt 

To B S S 

Ditto 

1 For mass roncrete construc- 
tion 

Reduction in shrinkage 
cracking of concrete 

“Abertone” 

Coloured Portland 
Cement (rapid- 

hardening ) 

Ditto 

For coloured surfaces aiul 
renderings 

- 


THE ACME FLOORING & PAVING CO (1904). LTD. BARKING, ESSEX 


Wood Paving 
“Firmosec" 
System 
Dowki led 
System 

Biiumbn Lmul- 
SION EOR Surface 
Dressin<. 


Creosotcd softwood I 4,44 and 5 tn deep I 


Deal 

British Columbian 
Pine 


8 and 1> in long 
!l in wid<' 
Creoboted undei 
presbure 


Surfacing of highways, par- 
ticularly htavy traffic, city 
and town streets and bridgeb. 


Pot biiit-iile type bridge 
The dowelkd system pro- 
vides for blocks to be dow- 
elled to each other The 
paving IS secured to the 
subd* eking by loach sertws 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


LTiiiforniity of chemical com- 
position and pliysical 
property s 


A true "low heat" cement 
obtained L>y suitable adjust- 
ments 111 chemical composi- 
tion and high fineness of 
grinding 


CarffuUy sckcird timber 
creosoted by latest improv- 
ed mitbods LonC'tcrni fiec 
maintcname and subbc* 
queut low iiiamtennncc 
cost'- 


THE ALSTON LIMESTONE CO , LTD . NEWCASTLE-ON-TYNE 


Whinstone Chip- 
pings and Koad- 

STONE 

Tarred Whin- 
stone 


All sues from 1 in 
down to dust 
All siztb from 10 in 
down to 14 til 
All sizes from 24 in 
down to 4 ui 


Concrete aggregate, road- 
inakiug 


A con* rt le aggrtKdti of 
fiibt-clabb quality 


\s UbtcJ by County and 
Municipal Authorities .and 
well-known Public Works 
and Kuail making Con 
tractors- 


AMALGAMATED ROADSTONE CORPORATION, LTD . LONDON, S W 1 

Granite, Basalt, — All standard sizes Aggregate for concreti , tar- 

Whinstonf and to B S S supplied macadam and asphalt 

LiMtSTONi: dryorcoattd Chippiiigs for tar-spraying, 

granolithic work, etc 
Hard* ore, etr , for fouuda- 

tlOUb 

Fillers for asj*halt and 
other bituminous roni pounds 


ASPHALTE CARPETS, LTD. LONDON. SW10 


“Ascamat” Cold 
Asphait (Fine) 

Manufactured from 
slag or granite 
aggregate coated 
with huxid bitu 
men 

Graded 

dust 

4 in to 

(Coarsf) 

Ditto 

Graded 

dust 

1 in to 

* Ascamlls" Cold 
KM in SION 

65% and <12% 
bitumen content 


— 

(Tack Coat) 

30% bitumen con 
tent 


— 


Surfaung of carriagi'wuys, 
footpaths etc Trench rc- 
hi'-tateuKiitb Can be laid 
to thickmssis varying ftoni 

14-4 111 

Surfarmg of carnagewayB 
and footpaths 

Surfat lug, dressing or 
grouting 

For use as lack ct»at under 
rarpet (oats 


I-aid cold Stored indcfi 
nitelv Non-sKid Can be 
laid lf» le\’els or h.itliered 
out 


Laid cold Noii-sUid 


ASSOCIATED ASPHALT CO„ LTD,, LONDON, S W 7 


Hollfd Asphah 

Road burfaeing 

material. 

British Standard 
Specification 

Suriacuig of loads, footways, 
etc 

1 

— 

“RtTFrn” Carph- 

INO 

Biiumiiious gran- 
lie carpeting 

4. 4 in graded 
aggregate 

Carpeting of carriageways 

— 

— 

Mas lie Asmiai T 

Road surfacing 
material. 

British Standard 
Specification 

Surfacing of roads, footways, 
etc. 

— 

— 

Mastic Asphalt 

Asplialt for con- 
structional work 

Bntisli Standard 
Specihcalion. 

1 Waterproof covering of roofs, 
doors and tanking 

— 

\ select lOJ) of colon; ed 
mastics are available for 
surfacing of doors 
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PRODUCTS 
(INCLUDING 
TRADE NAME 
IF ANY) 


BRIEF 

DESCRIPTION 


STANDARD 

TYPES 

AND/OR 

SI2ES 


GENERAL 

USES 

AND 

APPLICATIONS 


BERRY WIGGINS & CO . LTD 

CoLDcoAr" I Cold liitninrn | 

(rmiNioii (orroatK, 
paths an<1 drives 


LONDON, we 2 


For siirfaco dussinK, giout 
iitK> ''Cmi gioutin^ and ta< k 
I oats. 


BETTY AND TOM, LIMITED. LONDON. SW1 

llHflKLN SkjNE I I All Sl7es to IJ S S 

Tarmacadam 


( on* 14 h aggiegati ( tc 
Hoad suif.KJii; 


W SINGLETON BIRCH & SONS, LTD , BARNETBY, LINCS 


PirCMlNO StONF 


Ovi kllVIWDl N 


SinfiM ‘>0)1 ,111(1 

small teip stone 


({narind and 
dii{7 by nic< haiiu al 
sliovf I (f \i avatoi) 

Vb 4 x( avator dug, 
loaiied all sm.ill 
stlltt 


BITULAC, LTD . NEWCASTLE-ON-TYNE 

“Biiui Ac" \ n<( r I Ciiass-grt • u f olour J 
CoMi’osnios for mac ulaiti vcrgisf 

BREEDON & CLOUD HILL LIME WORKS, LTD , DERBY 


Roa<l foiittdation and 
widi Ding 


Fillmg 


BkI tUON CiRA\ LI 


Farr V n I imi 

STONt 

Bkefdok Ski r 
bUTiNo honi- 
KATll GKASn 

1 AKRm 1 IMl 
STONfc 

C LI AN 1 TMFSllINK 
ChIPT INOS 


( tuslud 111 ikiu sium| 
linn blon( oi ilolo 
ruit« 


Cruslutl ni U'lu s 
lum him stdtu or 
(.lolomiti 


Hid and KoId4 n 
atnbci 

i Ml dow I' 1o fines 


l\< d and golden 
anila r J in <h>w ii 
to dm s 


All S.I7« ' 


WILLIAM BRIGGS & SONS. LTD., DUNDEE 


“BRirrsKAi 1 
Cakpft 

"lb rtipiiAi ! ' 


“Coi Ml sion" 

"Lit I krouj” 

'*Challenc.k” Lx- 
panbion Joiriliug 

All tvpps of asphalt 
roads arrording to 
B S Specifit^alions. 


Verv durable road 
surfar ing 
Hoad eompouml 
for spraying and 
coating 

told rmulsiOTi for 
spraying 

Bituminous 

matrix 

Torconcrett roaels 


In 40 gill dtums 


111 40 gill drums 


Supplied in powelrr 
form 

i, I and A in 
ihiekne ssi s 


1 ootp-ilhs top elressinc, 
4 arriage <lru < s 


1 <u surf icing 4U (op 4lr4 ss 
ing J ooip.iths <ltiMsnn<i 
ioa«l V4 rgei 


Liiigthens the life of carpet 
< oating 


' Bickftf” Klkbs, 

C j»l concrete pro- 


Fence Posts. 
Paving Si abs 

ducts 



THE BRISTOL STONE & CONCRETE CO, LTD. Near BATH 


A standardized pioduct of 
consistent and tiependaMt* 
quality, not having the 
variations which are per 
mtSNible by the wide limits 
of the B S S 


BRISTOWES 

'Tarvia'* 


TARVIA, LTD , LONDON, S W 7 


Reinforced pro- 
prietary tar toin- 
ponnd 


Grade "A’' for 
mixing and grout- 
mg 

Grade "B” for sur- 
face dressing 
Grade “ K I* " for 
cold patching 


BRITISH BITUMEN EMULSIONS. LTD 

‘COLFIX” 


Quick breaking, 
cold bitumen emul- 
sion, S grades 
30% tack coat 

02 % / 


SLOUGH, BUCKS 

Road surface dressing, 
grouting and mixing 


40/45 gallon re- 
turnable drums or 
barrels, or in bulk 


SPECIAL 

USES 

AND 

ADVANTAGES 


Road repairs can h< under 
taken and rontuiui d in auv 
l>ut the most mclemenl 
weather i ouditioiu* 


(.heap, Imd and satisfar 
lory 


Consididates will and makes | 
gofxi siirfatt wlien worktd 


Will set and provide a dust- 
less W4*aring siirfaci with 
out Du addition of .1 bimlrr 


Will SI ( and provuU a dust 
less W4 aiiiiu sill fan without 
th# aildition of a hiudei 


411 r<M<K 


Grade K P 

For patching pot-holes and 
levelling depicssions 
A unique product for ttiixitig 
small batches of any stone 
Used I old — contains no 
water 


Applied cold throughout 
most of the year 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


StoiK break-, ruhic-illy 


\4ide!y usi d in the neigh- 
boiirliood for road founda- 

I ions 

Fxtensi\,(ly used for filling 
of sw 4IUJ7S, etc 


1 Ion will cover 20 sq yd 
about 1 i in thick 


J tern %mI1 lom 1 20 sq yd 
laid approx J | in thn k 


1 aid b\ own men 


Pasily laid 


"Farma” registered as 
trade mark in 1906 
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PRODUCTS 
(INCLUDING 
TRADE NAME 

IF ANY) 

BRIEF 

DESCRIPTION 

STANDARD 

TYPES 

AND/OR 

SIZES 

GENERAL 

USES 

AND 

APPLICATIONS 

SPECIAL 

USES 

AND 

ADVANTAGES 

IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 

BRITISH BITU 

■1EN EMULSION 

;, LTD, SLOUGI 

H, BUCKS —continued 



“Lomix” 

Stable bitumen 
t nmNion 

Ditto 

Mixing with soil and aggre- 
gate for soil stabilization 

— 

— 

“Lomix” ‘R’ 

stable mixing 
emulsion, for onx- 
ing with aggregate 
for retread and 
mixing “ill situ “ 

Ditto 

The stability of this e mill 
sfon js niidwav b< twei ii our 
(juick breaking emulsions 
and “LoiiJix” st ibl<‘ eiinil- 
sion When tnix*'d “ni siUi” 
with aggregiU, tralhe can 
use the road almost inl- 
ine diatelv 

— 

— 

BRITISH TAR 

PRODUCTS, LTC 

, SHEFFIELD, 10 



Refinfo Iar 

Usual U S 
Specification 


bpiaMiig .iiul gtouijiig 



BROOKES', LTD, HALIFAX 





“Nonslu’’’ (rucd 1 
Flac s 

Hai <1 \ ork stom 

ft iTi ft 111 la 

1 a 2 ' 2i (*r 2 

2 6 < 2 ' 2)1 or 2 

2 (1 2 X 2i or 2 

Foi street footpaths* cle 

Safe foothold, great dma 
biJity and pleasing ap- 
pt iianec 


“KoNSLIV” (RFf,l>) 
Landings, Sups 
AND ARLKITKC- 
TUKAC DhISSINCS 


Ditlo 

Ditto 



“PPRFECrA’’ AND 

Adamant” I'lagv 

H>draulic pressed 

Ditto 

Ditto 



“Hex ACRETt” 

(. unrrete roadwTy 
paving blocks 

12 in eUaineler 
he xigemal shape 

- 



Kerbs, Sitts 
Macadam and 

CLIPPINGS 

Brooks’ granite 

— 

— 



Flags, Ktros, 
Setts 

Brooks' bard ^'ork 
St one 

— 



- 

“Sii ex" (rfod ) 
Brand Peac.s, 
Steps, Landings 






“Koluol" 

Bituiiieii L nniKion 
for cold applu,<iLion 

- 

Gioulmg, surfoe elrtssmg 

Can lx applii d < oM 

— 

“SKrrASrrr” 

Bituminous asphal 
tic iilli d grout 

— 

Grouting, surfa'ing joint 
sealing surfae.mg s«‘tl p.iv 
ing, e tc 

~ 


“TARDtRAlin” 

J ar bitumen roin- 
pejund 


(•routing, surfate elressmg, 
iiiiMiig iiiai aeknin 


— 

S A F *!. I Y A N 1 1 - 
Frost I'xthaci 


— 

rorthawirigfiosi.snow and 
ice and t ount< rae ting 
freezing 



“V'anol” 

Hand cle lilt 1 


Removes tar bitumen, cal 
anel gr« ase, ete 

— 

— 

GEORGE M CALLENDER & CO , LTD . LONDON, S W 1 




“Riizilia” FinROVs] 

BITUMINOUS 
EXPANSION JOINT 
FOR ( ONCRF TL 
ROADS 


A com pound of 
port bjtoinrn nnd 
seltctcd fabrous 
mattnal fcjnuod 
into sheets with 
oLit/r (overs of 
111 turnen f< It 


Maiiulat turtd in 
thKknesses of J 

ft, I aud ) in 
Supplied 111 hoards 
d ft loiijj and in 
varying' widlhs lo 
suit ciiickDcss of 
load 


CARPAVE, LTD . LONDON, S W 1 


“Carpave” 


Cold asphalt, 
patent road slit* 
farinjr rnati rial 


lor I one lot* r*ia<l‘=;, and 
similar i onsfriictions, \\h« n 
an ildstH, stahif, water- 
proof ind durable t xpan- 
sjon joint IS re qiur* d 


Mixed hot — laid cold 


CARREGY-LLAM QUARRIES, LTD , LONDON, S W 1 


Broken Stove 


Graniti jiorpliyrv 


All sizes to 13 S b J Ajtijrpirate ior concrete, 
asphalt, tarmacadam Chip- 
ptnRs for tar'spraymg aud 
granolithic work 


“KfZTiiA" supersedes thi e iisitunarv expansion joint I 
forriiation of tilling a cavitv willi iiot lujuid pileh or 
bilutnru I 

It is used in a (old condition and jircvruts lulerruplioii ' 
in the ciiatinuous progress <^f the rojuieli work j 

It pe>sse‘sses the required degree of elasticitv to absorb ! 
and accommodate movements in the concrete caused by i 
expansion ami i oiitrartlon ami will not flow out of | 
position I 


“Carpave”’ presents no 
diflirulties in layiug, road 
tan be opened lo traffic 
immed atrly afld rolling 


^ “Cai'pavi ’’ suifacc 
rntirelj non skid 


Slone has exceptionally 
favourable covering capa- 
city (Specific gravity 
2 63 ) 
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CARRICK, HOWAT & LINDSAY. PAISLEY 

1 rsnsAv’s Pah Ni Stnl Knfk surlat e J hv 12 in gaiig« ^>^MlllsUndefftU^.of Ikt vv M,»v l»< laid onlv in Ihosc 

SuRKACfc. I AURIC rt. iiifol ( I lilt nt for lI s trips spaced cnncentratcd lo<uls uhi<l portions of the p'lvui}. 

i nnt r( tt as J rii jpart riaRit and tin diimpiug of vsherr tin tiartn is iiu>st 

pli lit paMni* 


\ ABtlOSiEAI ” 


Stippln d III r» and 
Id gallon dniiu'- 


iitavv inatciial-s rm con 
« .(lift asphalt 

Ji) duslpuMif, oilproof lot ni ivs < J 1 1 « , lemlij 

w.iteiproof lase hard* ii ami mg luHKlmg, <lamp-pri»o( 
1 »pMl lianlt iL con* n ti mg, anli fin/iiig it* 


t oTiforms to 
( jniiot rvarp 


THE CEMENT MARKETING CO , LTD . LONDON. S W 1 

Bn !• t jRCLi I Nhiitiicil I’orll.iiul j Irj 15 s j.> I tnimalcoi 

f I im nl I 


n< 1 a) conci*- 1 < woj k 


'“417 Ci'Mi N i" 


t- o 11 i. n I « niadi 
witli ‘417 Cpnitni’ 
has <1 ii i g Ji ( arl \ 
stn iig til and is 
qiDi k SI tlmg 


CniH ri i< ro 1(1 foundation'- 
and i oiicrct* loads 


t m li« stitfii I (I and i j'rv 
tl lllK WltllUi 21 luiLlIv 


\o adlHistnifs should hi 

M''* tl 


I loH iNJNt” Ultra rapid h it dt u I (» H s hi > BUl> Concr* 1 « i o id foinnUtioii •> ( m !»< '•uj J n < d md i n j m shonli I h' lui v d with oj <h 

Brand HujH- ing piojx rtics 1 < w t hags ttid (i>iirnt< ro nh Tram tiaftn vithni 24 hom s 1 i s^ uirv I’oi tland i ' mt nl 

Aiwina CrMTNT trail' it pans liahh indaiiiigt I'V Ijost 


‘ 1 FRROt Kl 1 r' 


'*(. f)I UHLRr I I ” 


Kspid ' h ird' inng 
< ( nu nl \\ hu (i ini'- 
a noriiMl •-i iliiig 
titut 


I out n tl tiHcU 


J-^apid liawldujig «) huii khtki KouK piviiig vtrgi-' '\«li 
tolout«(.l I’oillmd Old dirk I i \\t tiuK- p* d* '•ti lan t rossmgs 
MniMll I M JMrkv III 


Koad'i < 111 la <jpi III d to 
trahit in 4 7 thws 


CHEECOL PROCESSES, LIMITED, LONDON, S W 1 


( < lilt n I glOIlt lllg 
igi ri t 


Ml \ing 1 01)1 M tl t >1 'j/» 


THE CLIFFE HILL GRANITE CO , LTD , MARKFIELD. LEICESTER 

Cri sHJPlfKAvnr In all stamlirtl j i<«’»a<hr« ikmg rori< i« l« 

Iakmacadam, si 7 « ' md gratlmgv iggrtg .ii x, paxiiig 

Jl]I I'WrNJSEP 
(iRASnr, KkKB 

Seitsi Lonckejk I 

Pavinc , Com ki if 1 

Kl nil 


HiAh stiMigdi ronijip h\ 

pom lug 


Hi h 1 1 id' .loj. 'hp dm ihk 

'III f.M I ' 


I «■ ii ( -tl r''hir( sr'i mti of ; 

M I \ hicdi ipialit V I 


COLAS PRODUCTS, LTD., BISHOPSGATE, LONDON, EC3 


“Coi ASM IN 
A NH 

COLASM I \ B 


"Coi ASCl'Kl ” 


CtJtAS Fine 4 s- 
rHALJ “CoiAs 


Pure hunrucii 
< iiiulsioii 


St mi sial'lr omul 
sions foi pit tiiiN. 
1 oiislnii iioii 


Com rr t( i nting 
eimilsiuii 


4 sla)»)i 1 lunlsitju 
for niiMiig \Mth 
faiu and low giatlc 
aggrrgahs 

Spi 1 lal I imiNion of 
low vis( osilN and 
iiiodt rati stahflitv 

I'ine gradi d told 
Imd Asphalts 


I or sm f i< 
groiifnit, 
of loads 


d 1 sing anti 
!• < < omlitioriirif 


I’std loi till pioduitiou Cm h« m unit »f lull d on 
of I old a'pti lit md I old siti 111 in\ stand.iid ton 
bituminou-' non id mi ri I'ut* nii\i r 

"slM 1 tiVl l\ 

C]> 1 )K at .s H> sij \ds pi .1 
g iMoi), anti hhml witli sniul 
at 4(J(i sfj \ds pi I ion 


I t)i low < osi suifating of Mixing in t\ t" lani'd out 
to id and footpaths oi '»'i« or in i miuuti 


fisitl as I Ink it>at ftu 
iKtinliiig bituminous i irpi t'- 
to (hill bast 

J oi <ajp»l))ig all iNpi'- of 
road smfai f s 


M iiuifai tun il 111 iw o gr.uli s | 
'*'> md hJ“o luiunnn 

( iiiiti Id 

Witli ' t ol I'lTUN B I s( al 
< 1 . Il ol l ol I slu.iild be 
ipi'lxd 


Xl^plN !“• soon IS 4 OIH l I li 
I' h irrt ( riongh to bt frt'tldt c> 
oil without II j\ mg ari\ nii 
pn ssioji 

\ s( il 1 o tt uf (. ol IS shoiili I 
111 ai)]>ln d 


Appiv af b-I(i s'f mU P^ 1 
g illou and lighllj blind 
with 4 arp‘ ling iualtnaJ 

C .m in laid to an\ ihu km ss 
from J to 1 111 


" Aspiiai lie” 
(irades. A, B, & C 


A hot bilumcii 
compound of “( ut- 
l>at k” t vpt 


l'orsiiTlai» drissuig, mat \ 
dam mixing, giouinig and 
t oarse gi adi tl « u pet 


lt)»ir Ol non to\i< graik ' 
avoilahh 


COLBIT, LTD . MANCHESTER 

“Coihit” I mulsifit’d bitunit u Grad* fit) cfiniim- 

rnach in ai cortlam t mg biUimt n, 

wilh B S 434 grade 'jO contain 

mg- 50 ^ 4 . bifnnit ii 


Making t)l loails, ]>alhs < (t 


XNo US 1 d ftir w atrrprtmtin 4 

4 OIK r-r l( < tl 


Supplies aiwavs Hvaildilc 
I'lilkst letbiiuai iss,jsiaffi 
fill all siibjr cts 
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COLBIT, LTD . MANCHESTER— continued 

'CoiCRip" I 1 illed Utiinu’U I MiKturc c 


Dijxed bttumf ri 


I IMUfeTONl* llOtR 1' IIK ly div id« il < 
< lum 1 4irbonal« 


MiKturc t'f Siirfatt* drtssui»^ tarniat' Thi'. irtatfual a 

bitiiimn and finely adam roads, ‘adl roads inert waterproof niattual 
Sioiiml liinistoiu laviiip; vvaterpmofiiin w^^^lh^5se,^‘*^ to Jaj 

or •'late dust (ontrtlf work 

h 5 uri% bituinin Koa«l s«rfa< uir 

(lfl“o passing a 200 As a tilU i fui load nalb As a hllei for the rubber 


lo be ap]>)itd at a tem 
piraturc of 220 24()‘‘ F 


THE CONCRETE UNIT COMPANY LTD , MANCHESTER. 17 


U<> id foiind.ktioiis 


Cki •«iir n Ditto Ml m/i s to It S S t oiii n t« »;al« s rlup 

I XMFSTOVL pin^H foi tar spia>»»« and 

aRurtKfite for roll« <l asphalt 
and iii'tstif asphalt for 
roailwavs 

T vRRtD AND Rirt Ditl't All si/(v 1(1 HSS Hoads. feHttpaths, «Im\<s 

NiNoi Jsl iMfSTOM s< p}avk'r<»nn<ls, < f< 

CORNISH ROAD METAL. LTD. LONDON, SW1 

Broki N Stonf I — j To n S b | Hoads, civii • ukuim ring, ct< 

CROWLEY. RUSSELL & CO. LTD. GLASGOW. C2 

“C K " BiNDtK ( I iquid hitumea for I I 


“StONEHl N(.l ■' 

Hvdr lulicallv 1 

pr« s'iod non slip 1 
])aving flags and 
fenniig-post'i 

- 

CONSTABLES 

(MATLOCK QUARRIES), LTD , ^ 

T 1 \ir 

Livi '-1 osi 

, Hard Dr rbvsbire 
mountain him 

stmu (Laibonift i 
oils) with hiNfi 

cruiihing birenglh 

m iml 0-12 in 

Cki Mir n 

1 XMFSTOVL 

Ditto 

Ml M/r s to H S S 

T VRRtD AND Rl rt 
NINOl Sil IMF STOM 

Ditt*t 

1 

1 All si/( s to HSS 

i 


"C K " BiNDtk I iquid hitumeafor 
mixing!, arpet 
coats < tr 

“L R ” Spra\ Liqmd bitutnen 

for suifai e ‘spray 
"C K ” Emulsion mg Asphaltu c niul* 
Mon fot spraving, 
grouting, pat( hmg, 
etc 

CULLACORTS. LTD . POOLE 


Grasstone 

Coloured 

Chippings 

Cirarule or Lime 
blont 

A-i. 

Coloured Cement 

• 

C 0 1 o n r is red, 

brfiwn pmk, black, 
blue 

Packed in 1 <wt 
hdgs 


Hoad surfacing male imIs 


Drives, patimavs, < t< Mav 
be sprinkled *>r iit layers of 
i to J-iii thi( kiH ss 

Used as ordinary teriicnt for 
concrete car parks, drives, 
paths, etc 


DAMASFALT MANUFACTURING COMPANY. LTD. LONDON. SW1 


Asphalt for Spccialfineasphalt 

SuKPAcrNG Roads wmch gives a 

AND Footpaths “sandpaper’ nOn 

skid surface 


Ji) acl(Jin!>n lo normal 
me thods t){ dt livir\ in 
drums or barre Is, this roiu 
paiiv has a tin t of insulate d 
toad and rail cars Road 
lank capa!ilv HU0-160b 
gallons Kail lank tapacitv 
2tMH)-’i0(>b gallons 


Pt rmanent colour 


JVrmamnt colour 


Can be laid bv unskilled 
labour 


Manufacturing uritrts for 
iupnd biluiiKii and as- 
phallic ' niulsions — Glas- 
gow and Castliford, V'oiks 
A fleet of portable asphalt 
plants js avaiUlib for work 
in Stollaiul am! the North 
of Liiglaiid 


Always fresbdookliig — no 
attention or upkeep 


Produi linn pending 


Lmmently suitable where 
only a thm regulating sur- 
face IS required 


C. DAVIDSON & SONS, LTD . MUGIE MOSS, ABERDEEN 


"Ibeco** Waifr- 
PROOP Kraft 
Paper 


' A tough and reli- 
j abb waterproof 


Five thicknesses m 
rolls 3by72 id 
wide and I(K) and 
250 yards long 


For concrete unuV rlays and 
curing werlays 
For sarking and insulating 
work 


(Jlcan and i as\ to handle 
Very tough and pliable 
Cmaflected by extremes of 
climate 

Prevents unwanieti drainage 
from the mix duiing setting 
and haidening 


DERBYSHIRE STONE. LTD., MATLOCK 

Sec Greatorex &. Sons, I Id , Hardamac, Ltd , Constabks (Matlock Uuarnes), Ltd , Leo l.ovegrovt & Co , Lid 


DEVON CONCRETE WORKS. LTD.. BARNSTAPLE 


“Devon” Paving 
Slabs 


Cast stone and 
concrete 

In granite, “Bide- I 
fora” grit, lime- j 
stone or flint! 
shingle concrete 


3 ft 0 in X 2 ft 

2 ft 0 in X 2 ft 

2 ft 0 ill X 2 ft 

1 ft 6 in X 2 ft 

X 2k or2 m thick 


Can be supplied with lar- 
borundum non-slip fare 


Waterproofed by incorpora- 
tion of patent^ bitumen 
emulsion into tlir paper 
fibres while these arc still 
111 fluid state The paper 
IS thereby waterproofed 
throughout lU texture, bitu- 
men cannot harden or crack 
to cause breakage. 
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I DORMAN, LONG & CO , LTD , MIDDLESBROUGH 

‘‘B V •’ CoN( unr I special Slag A Rcrf. I Hx2ft.24 2 ft I T‘a\m 
Tlags 'ale i u u oi ... 


K» iNioRrisc 
Bars 


NORMAN W 

"i’KNRjn N rjRfJI' i ”1 


" VTAS7rRPHAl 1 ' 


i Dtjncophai t’* 


•'1 ULl PRSITE” 


I IQXMO BllUMPNb I 


Cold Sprays and 

CiKOOlS 


special Slag Aggre- 
'ale 

Hx 2 ft .24 2 ft, 

2 ft .X 2 ft 2i 111 
and 2 in thu kiie ss 

1 >iUo 

J(j fl 8 In and 
ti J2 iPi in 3 ft 

5 in 10 in |e nglhs 

Our Special Prndttd 

i III to bin 

In straight h nglli'* 

U|) to 3U ft long, 

Iiiller 

?- 21 III dia 


I or f oncrelinj' 


DUNN & CO , LTD , DUNNINGTON, YORK 

gaff Hour I Siipplir/l m st>hd | MiJ'mI jf> 

2'')''o bitumen | block form | sunffL'eed on 


CIpaii, CirofulU \'arifm>s grades 

Ktadtd pranitf, from J in dov^n 

V, huistonr oi dens* 

YJtip, coatt'd wuJi 
Inturncn bitidi r 
and slate lloui 

Carefully graded, \ .inous grades 

bard - Nsashed, from 2i jn down 

{ nislu d gravel, 

* r)at< d with lilt u 
tin n bmdi r 

Inert slate flour 


Mijbel m IkjukJ form and 
sgiiffgeed on to tin road 
snrfnee, flupiungs then 
; spt« ad ,iihI rolled m 

Coated stone for road sin 
facing ! 


Matmfae tilled to Higlivviy surfating 

M (> "I spt cilK a 

lions 


t >.« ali/ji. fo.il on lazj<d 
iiiaiaelim I or blotting 'uit 
ab/Unloiml tiam trni ks aiul 
old SI tf paving 

Raj»nlitv in H^ing Dnp. 
not 1»]( ( d tir < rae k in lu at 
I or cold Doi s not re-'epiin 
iuiiimJ flressmg !«. non 
sln>prrv 

Is smtabl* foi both trunk 
•iiiei disl ri' t loads 


Ce»iit,iinsa largi p'rienta,.' 
of line eiusi win* h eonstitu 
tulcs a most I flf t iu( fillti 


Hard we ai mg 


Biturntn siipplnd Fteavj \ise.o« 
in drums or bv 95/110 
bulk df live IV Medium 65/75 

Light aO/45 

Bitumen emulsion 5r>“<» bitumen 
62^, bttimien 


Applied at 2W)* and 240 h Non iiijnnom to lish hie 


Spread by pressure tanks or Used for patching, spraving 
' applied by hand and grouting oi roads No 

heat requirid 


Manufj) tiired ar f>i|j statit 
plaints, .111(1 can !>« m ule 
(>n site with niobilt riiivuig 
units 

b opem to tiaftic im 
Ml* di iith aflet rolling 


A E H DUSSEK, BROMLEY, KENT 


Rusder 
KoAnw’Av s 


A couilunatiori of 
rubber and asplialt 
lor surfacing, 
spraying a n ci 
mixing w'lih as- 
phalt, bitumen or 
tar 


An improvi d form of JuWnr road fonstriii lion with 
ppees of rubliei forming part e'>f thr aggugate A rough 
mat like surfaci is provid* d whic.b nmains non-skid and 
reviheiir throughout its entile thickness and hfe (osts 
little moif than ordinary asphalt Suitable for mam 
mad t rartn 


DUSSEK BITUMEN & TAROLEUM, LTD 

"Colade’’ 


'‘Aspholei'm" 


‘Dulastic** 

‘•SuasiT** 

"Bititb” 


LONDON. E 3 


Bitumen emulsion 

— 

I Kiuid bitumen 

- 

lar and laT-bitu- 

men compounds 

— 

Expansion joint 
filling compound 

Cold liquid bitu- 
men 

Asphalt grouts 

- 


Surface di«bsiug, grouting, Non itijunoiis (o animal, (an b< used equally 
etc Used straight fiom plant or fish life efhcitnth oti dry and damp 

drum or pressure spraving No heating on site is nec < s- surfaces 
apparatus sar> 

Surface dre ssiiig — • — 

Mamifactuie of bitumen, 
macadam, etc 

Surface dressing — — 

Manufacture of tar mara- 


FUJing bxpaiisfon joints in Tough, non-lirittle rubber> 
concrelo filling 

Surface dressing and sealing Applied cejid seals surface 
stabilired soil roads immediately 

Grouting wood and sett — 

paving, iTiacadaiiD and pack* 
mg under tram rails 


Hfisures complete water- 
proofing of csiabihred soil 
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DUSSEK BITUMEN & TAROLEUM, LTD, LONDON, E 3--contmued | 

•Rt-bitite” I KubUr iill. cl j - 1 GroulinK woofl ami w U 

phaltcroui'^ pavmfi,niacidaman<lpa«K 

I 1 mK uinlor train raiK 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


Kubbei tilling adcW toughness and fltxibililv l‘> matrix 


Sypiiit* 

Sp(H (iraMly 


ENDERBY & STONEY STANTON GRANITE CO , LTD 

Macadam hvf'iili All sizes iiiokcn RoaU surfacing 

CmpPiNGS Sppi r.ra\ilj '2 7 j -.lone rhippiiiRs I Concrete aggri gate 

Ml grey washed 
granite sand 
CfranoJjtbic nn\- 
turt"' 

'eub All ’’e c lions of Kt rb 

ETTS 5^1 tts 4 

4 > h in 

.1 * ^ m 
4 > 1 4 111 


1 tght 111 rolcjur 


Sp<‘< lal long 4 

for road edging 


ENGERT & ROLFE, LTD, LONDON, E14 

Krai'T Union Two lavtrs Kraft HK) vds < i 

Papfr Papt^r staled with 

a wait rfiroohng 
material (bitumen) 


Expansion 

lojNTTNG 


Hard bitumen on a 
hcisian ba^it 


(.Kmiils inadt in 
btnps d ft X van 
ous widths X n- 
quircd thicknt ss 


Underlining concrelt roads 


Used between coin r« tr bays 


Assistls t uriiiL 


Pfivitits cracking of • on 
« n t« 


EXPANDED METAL CO . LTD , 

‘ExPAMEt’ Expanded steel 

made from rolled 
shoi i metal which 
IS f ut and < x 
panded into a m t - 
work of dumoiid 
meshes 


‘‘1< XI amkt” 

Tr» ble-Layer 

KeINI'ORCEMENT 


A irebU iHcsli of 
thret laxcfs, flni 
Layers top and bot- 
tom with a corrn 
gated middle layer 
of diagonal strands 


LONDON. S W 1 

1 o B S N and Keinforceinf nl for » (men i* 

1221 roads, pivings, irnniw »vs 

In sh« ( ts of any • It 
1( nglh longw tv of 
nu fell up to Iti ft 
by any Ifiigtli 
'.hortWdV of nM'»h 
up to (U ft 

lijlltt Rrinfon f ment for com rote 

loads, pavings, tiauiways, 
etc 


EXPANDED RUBBER COMPANY. LTD . CROYDON. SURREY 


■ Ruba/ote” 
Expansion Road 

|oiN 77 NO 


Soft I xpaiKlcd rub 
ber of closed (ell 
stniL tni^ 


n'ui'h 

/ 

hichnf'i- 

5 in 

i 

is. 

i 

in 

0 in 


A. 

i 

in 

7 in 

fc 

\ 

i 

in 

8 in 

li 


i 

in 

h in 


Sc 

1 

lit 

PJ in 

1 

& 

i 

tn 

Density 

20 

lb 

per 


ruble, foot 


Exp,insir»n jointing on all Non absorb* ut pro/ierticb 
typ« s of roids 


Cannot absorb wafer, aiul 
thercfoie cannot disinte- 
grate in frosty wiatb'T 
Rrgains original Ihu kiiess 
iminediatilv aft'T rom- 
pression 


EXPANDITE, LTD . LONDON, N W 10 


‘Fl KXCELI *' 

Non e s tr u d 1 n g 



fibn expansion 
joint filler 


*Ei astite” 

Com rete colound 
sLaling (oinpound 
for non e xtrudiiig 

- 


jointing 


*Topsfal” 

Scaling compound 

— 


J<>int filbr for fonirete 
roads, etc 


Applied hot bor sealing 
joints in concrete roads, I 
footpaths, Pti 


For staling “Flexcell” I 
where a visible black line Is I 
unimportant I 


Has high compipssibihty 
and risiliency, and wril! not 
extrude 

Prevents penetration of 
water thiough th« joint 


bhouM not be used for 
sealing bitumen Jointing 


FORTICRETE, LIMITED, LIVERPOOL. 10 


"Forticrkte" 

Pw ING } LAI.S 

Hydraulicallv 
pressed granit* 

cotit rote 

d, 2i, 2 m in B S S 

sites 

Street paving, etc 

Durabilty, non-slip, mov 
able 


Kerb Stones 

Vibrated granite 
< oncrete 

B S S sizes 



— 
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GAS LIGHT & 

"UtrsiKAV ' 

“BKCTArllAl T ’ ’ 


‘Mil M llLSt” 


COKE COMPANY. LONDON, E CA 

Koad till 


I ^ 1 liil iinu II t fiin- 
poimd MSS 

lar plus 1 ( 1 *',, 
Ktsidudl liituiiicii) 

\oti luxu tar 


Fill fiiiulsion 


CcHilfirmuijf to 

MSS 7t> 


Cfuifoiiiiui^ lo 

MSS No 


GREATOREX & SON, LTD, MATLOCK 


I UMP 1 TMhSiinNt' 


( RUMH 11 

Lrvr srciNi- 


1 AKKV n AN l> Hli V 

m; N ors J i,Mi s 1 oM 


‘'i’AI AMAl 


Hard Oi ib-v'-liin 
inoinitain (itiu 

-t'lili (( 1 rn|w) 

wit h Jut.fl ri U''Juiit' 

sLt C lU'Ol 

1)111*1 




(ill* pi id* d 

h lU f S l n M r t,ri t 

I Dili d WlU' ■'f'l ' 1 

tl 1 v I'l* lul* d lulu 

IJjJiXIIIS liuull } 


(’-d and q-Jli 111 


M! Ni7' V lo U s s 


Ml siic'v lo MSS 

^ lu hilt 


GEO GREENWOOD & SONS. HALIFAX 


Kj RHS AMI Fl AOs 

G I. A N I 1 1 
CtJ.PJ’JNI S 


Hvcir i!)Ik i 1)\ 

pi ( SSI (i rcuK i< U 


HALL & CO , LTD , CROYDON 

WaSIIF]' and 

CtKADFr (-ONCRI II 

^lyGKI ( Alps 

I’j] Sanli 
Limfsioni 
Lump Limf 
Ha dkatfd I IMF 

HARDAMAC, LTD. MATLOCK 

Masai i ) ( JliA'im b ^sall, 

( I iishiufi sti aiTi 
ll» prr sq 
m < Mhi r physsiral 
l»stN of biRh 

standard M irtn u- 
larsonapidu ition 


All M7. ' to M S S 


Jbtto 

1 i in 1 1 ii in 


Smfui drfssinfl’, grouijufi:, 
tariiiacadam, etc Applied 

hoi 

Snifari ilMssmt;, p;i<iiitini', 
t •tniiiuailani it* Applied 
hot 


Siirl ii * (irtssiim, *1* \p 

j>li« il hot 


1 iir ta* k grouting 

and fotjtpith vvtuk Applifd 
coJ.I 


l<o (d fo 1 lll«l itioiis 


t on* rt t* aggiegatiN, <lup 
pings /oi (.11 -spt iving in«l 
iK«i*t,al* for T **!!' <1 a'^ph ilt 
uikJ III I'.lic aspliall for 
I oailw IV 

Roads footpitbs, drivis, 
SI JxMil pJjVifiaunds * ti 

J‘< of |> iilis, yiKls, s« }>oo) 
pi ivri<*nn<ls nid <lin« " 
Mali h»ng n pairs (o < xishnt. 
larin i< a<l iin in«l loninl* 
sijjfai * '• 


( oiii n ti iggKgiU' « iup 
])m” l**j tai spr.iMiig amf 
-iggrigal* f*»i mlhil a'-pli ill 
tnd luaslii aspli ilt 1oi 
loiid'vays, * tc 


‘Haroamai’ 1 BituiiM 11 coalfil 

basnli as abo\ * 

‘Kdoosiil” I H* av ily * oaKci 

nlivine basall, 
nnd(* by patented 
process -for singU 
ctiiit application 

HARRISON & BARTON. LTD , SLINFOLD, SUSSEX 

CONCRETF Ki-rb I BSS all typt^ I Koads, pa 

AND Paving — 1 vibratid I 

HIGHWAYS CONSTRUCTION, LTD, LONDON. SW1 

Compressed As- 
I^HAiTir Koad 
Surfacing 
“Mon-olastic" 


Sinfai lug of highwavs, * 1* 
Surfacing cif Jiiglm iV'', c t' 


Rolled asphalt 
road surfac mg 


SPECIAL 

USES 

AND 

ADVANTAGES 


Carp/ t WDik 


High plivsii il 
r* suit iH * \( ' pt lu 
bilitv au<l long bf' 


J anl i« out 1 (Ilf 
Mdcs ]M rmani nt 
siirfac t 


't iiid.irds 
iial dm 1 


and pro 
imn-skid 
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IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


T or Tvpf A Jar and ^vpi 

Blai 

('oijf*trunng lo T\p' C lai 


Apprond bv thi Ministrv 
of Agncul I II! f md I islii nr s 
loi ro ids dr lining intn 
fishing at* 1 ■■ 


It mav bf slond stvcial 
Wilks piioi lo using Mio- 
vidts sniootb noii-skiJ siii 
fai • with pli .isiiig ni»i» ar 
am I 


Mn>'l bi laid immidiatclv on 
loid d(bvit>, fresh from 
plant 
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AND 
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HIGHWAYS CONSTRUCTION, LTD, LONDON. S W 1 -confmued 

KofK Nos skir* — — 

Asphait Si rfa( Mastic d‘'p1iaU 
ihG “Mono ma‘ i il.” road surlai 

“MONCHRETb.’’ Biluiiiiiioiisui.ua - — 


Mastic d‘'phaU 

— 

road surfai mg 


Bituminous in.u a 


dam for road sur 


faring 



HILLHEAD QUARRIES, LIMITED, HARPUR HILL, BUXTON 

‘SuRi AC iTt Coil) Spciiallv Kradiil All Kr<id*s from Ideal material foi « ii|>( tnig 

Aspuai i C\K- and toated vnth t \ to ^ in all classi<i of roatK 

PETTNt. s]j(=‘(iil hitUTiunnns 

lllTuU I 


Takrp o Bf 1 f MIS 
oi s 1 iMtsioNr 


Limfsi om 
Ch IPPINCjS 


(iROITNn 

Limp s tosi 


Al] gr.idf V 


M iriJifac tured f/oiii 
hard iiioiintaiu 
hmrstom aggn 
g ifp ( oated with 
luaw or luiht 
tarn d nr hitiimiii 
OU'^ bindtr 


Mjiiufac turrd from All tirades 

hird uiountani 

hiiU’^toiu 


All c l.ass#»s of wojk 


Idea) foi surfa< < drt>sii>g 
where light sujfacc is 
rtcimred 


CiUium rtO passing I Industrial and agrictiUiiral 


HILLHOUSE QUARRY CO . TROON 

Tati and Birr Blue whiiistotK All sire* 

«IWQl'SMAC\nAMS, 

Carpets, Asphalt s 
Filler s, Co NcRti f, 
rROtlt’CTS 


THOMAS HILL-JONES. LTD. LONDON. E3 

“Invicta” Coin The id< al medium — 

BiTtTMKN 62% for fold bitumm 

ous surfa< ing 

“Insicta” Coin Spei i ally designs d — 

Bitumen 6.')% /or cold grouting 

and spraying 


Road eoustniction an<l ron- 
rrete prodiiets 


‘Mnvtctamix” 


“Invicia” Groims 
Nos 1, 2, & 3 


“Invicta” 

G S Grout 

“Invicta” 

W B Grout 

“Invicta” 

Expansion 

Jointing 

“Invicta” Hot 
Bitumen Sprat 


“Invictumen” 


A speriallv de 
signed bituminoub 
emulsion for laying 
under carpets, etc 
It will not fat up 

Cold a«phalt car- 
peting material 
A cold bituniiiioub 
binder for premix- 
ing carpeting 
material 

r or hot binding 
broken granite and 
surfacing granite 
setts 

For grouting gran 
lie setts 

For grouting wood 
blocks 

An elastic bitumen 
for poured expan- 
sion joints 

A specially de- 
signed hot bitu- 
minous binder of 
great tenaLity This 
material will hold 
} in granite chip- 
pings for many 

years 

An all bitumen 
hot dressing of 
high quality 


1 

SPECIAL 

IMPORTANT 

USES 1 

INFORMATION 

AND 

CONCERNING 

ADVANTAGES ! 

PRODUCTS 


- 

1 

- 

1 

1 

I’roMfiP' ( iosi textured, 
dm abh impervious ^urfai e, 
light ill colour and non skid 


1 

- 

! 

- 

1 

-- 

1 

- 

- 

- 

- 

_ 



— 

— 

- 

- 

- 

- 

- 

- 

— 

— 

— 

- 
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MANUFACTURERS’ SCHEDULES— GENERAL MATERIALS 


PRODUCTS 


STANDARD 

GENERAL 

(INCLUDING 

BRIEF 

TYPES 

USES 

TRADE NAME 

DESCRIPTION 

AND/OR 

AND 

IF ANY) 




SIZES 

APPLICATIONS 

THOMAS HILl 

-JONES. LTD . L 

ONDON. E 3 c 

ontinued 

*'Invicxa” Hoi 
Compound 

\ \V( 11 balaun d 

hot dn ssijjg nf 
do hy dialed t ii 

and bituiTU n 



"I N% tcta” Si rav 

An < ( oiiuimc al Imt 
diessing of l 1( h\- 
dratid tar 




HINGSTON DOWN QUARRY CO , LTD , LONDON. S W 1 

Uroken SroM I Granitr , riMcadam, j ■'t/* s to B S S J work, rivB cr- 

chip]Uii«s ijid dnsl I I niK atul building 


SPECIAL 

USES 

AND 

ADVANTAGES 


Mono has Jjifih light r<f^(cf 
mg projM rlif‘ 


A C W HOBMAN & CO. LTD. LONDON, EC4 


TaHI'AV INL j j 

THE HOLMS SAND & GRAVEL CO . LTD . 


I or pi wgrouiids, < Ic 

BRISTOL. 1 


‘Hoi ms” 

band 

- 

Brjsi (Ji Chanm j 
C iKlT 

Road dn ssm^ 


''Biiih 1 nRi*” Mom 
and (iRAMit 

(. H11MMN( S 

(iraerj 

\ f» •'i/i ' 

PoRfl AND 

CtwrNi 

I EKROCRLTL 


■ 

Agents, for 
‘ C At IMl ’ 

Hvdi all d hni< 



HOPWOOD BROTHERS. LTD . BAMBER BRIDGE 


KrtMAc” 

bituminous, coat* d 

Sizes 2i m down 


liincMoiu 

to A m sand cat' 



p< ting 


Roads, paths, etc 


HUTCHINSON INSTRUMENT CO. LTD. ACTON. W3 


CoMHru Kb- 

8FAKUI l.AtlORA- 
TORV Ari-ARATU^ 

Meoiankm xnp 
El m HicAi 

In^T kCMEM S 

KiMori' Indica- 

T ION ApPARA FITS 

Spi-ciai Testino 

Iv^TUlIMbNIS 
Sl’tc lAI ISIS IN 
ApPARAH S tOK 
THE Road Lnoin- 

FTRING InOUSTRIFS 


Pcneiroinrters 
(St4tifiai<i Aiito- 
rrialK Mima' 

iijif ) V Jicom/ irr-k 
Ductiloiiirtets 
I hcrmoslalu .ilK 
(.eirilrollrd ()\rii«. 
W atci Ballib, Moi 
1 \lrdcl<;rs Mcltiim 
point \ppa^d^u^, 
Soil I esiing Appa- 
rams, Llrr itu 
Sliength 

IciisiU 

btrcriRlii A})p‘ 
raius, Slump Trsi 
Appal lUis, rlt 


I o B S S , T F C 
I F 1 amlASlM 
Spccitu atoms 
/ubular h<.»tprs 
Irtmihs 2 Ut 20 111 
b inks suigh to (> 
U( 1 


Apparatus for 1 alH>^at«)l^ 
loii(to) ol tiulusirs oi lor 
irsraicli stitioii 

liiiirunK ills 


HYDREXIT, LTD , LONDON. S W 1 


H V DRi \IT” 
Aquasii W Ari' u 
PROOI F R 
Ql ICK Si 1 lEK 

“WLAniEKU" 


Iiitl'mdl W iti r- 
proofei 

Loncjptf- .ic(<kTa 
tor 

Tor curing Tsatfi 
pciiptralioii 


.'i, I'y, and 40 
gallon c*'fi{ iiiitrs 


I Ol all roiu rt to efuislruc 
tifJii 


“rA’CRLA'sIK ” 


Road jointing 


1 OI touirct*' txpansioti 

joiatN 


J U 1 KC0LR‘*r 


Yaid \M<i( ‘.holts 
per ton 


Fosition mst) uinrrtt ( ugiii- 
rcnnii aernrair .nllnruKr 
spt< ihcatioii 


Foi I uriug wat'i pom tr.i 
tioii through walls and 
tiiiiixls. and sub soil lusii 
Idtion 

Complete and piimarnnt 
sealing 


IMPERIAL CHEMICAL INDUSTRIES, LTD (BILLINGHAM DIVISION,), LONDON. SW1 



Portland ( ement 

1 cwt 

paper bags 


■‘Stkki Crete” 

Rapid hardening 

1 cwt 

paper hags 



cement 





IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


I his hriu irt smd nul grit 
ilretigr ovMurs A flei t of 
lorrns js niaiiUajix d and 
dUivirifs (an be made to 
any part uf St>inirs(t, 
( jIo^. and \V ills 
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JAEGER SYSTEM CONCRETE. LTD,, GLASGOW. C 2 


Truck - Mixld 
COKCHBTE 


Concrete, to (vis- ' 
lomers* ‘ipe« ifirn- . 
tion, IS deliver* d ' 
readv mixed to i 
point where U is ' 
r*q Hired I 


All kmdb of concrete work 
and c oust ruction 


Spf I d, ronsis.tenLv, economy Si u ntific produi tion, ac- 
rleaijlini ''V curate batching and •speciaJ 

scale's to allow for moisture 
content enable the «^upplv 
of concrete to ativ lequind 
spccificatiim 


JEAVONS & CO . LTD , TIPTON, STAFFS 


Patent hoi asphalt 

Base * oat 1 ^ m 
down Wearing 

coat 3 in down 
Wearing coat 3 «« 
dow n 

MfdJi'ni tcmper.i 

Weai nig coal J in 

lure asphalt 

dow IV 


Roads, footpath's, 


I ong life, upket p, ml 


\ iriovis grades 

In 1 (K) hneal \ard 
rolls 

1 wo pafvers rein 
(•need with bitu- 

Wnlih'' l(V no in 

men 


Single p *pers 
specially treated 

IJlltO 


i'or use in concreti toad 
construction and biuldniK 


I fNE A^rHALI 


1 JERRARD SONS & CO , LTD . GUILDFORD 

I WATrnvRoor j \ irion> grades i In KK) lineal \a 

t ovcRKiiNt. I 1 rolls 

Papfrs J 1 


“CRETrrRUFI 
■ K 30" 


‘fllTL'PRUFE" 

“Herculoid" 


JOHNSON’S REINFORCED CONCRETE ENGINEERING CO. LTD. LONDON. SW1 

Steel Wiuf Ho( tncally vsclded 17 ft (i in v 7 ft Lor lemforrmg concrete — 

I-ATT 1 CE n inforcenicnt or short* r lengths roa<ls, etc 

to Sint iifi In tolls 
up to 120 ft long 


tNcd on many important 
uum roads, also for lighter 
tr.illu 


Ust il for carpi Is and for 
patching 


111 iisi sun I la>ing of the 
Miiij>-ttv of liansport’s 
expennnnta] road at Har 
nioudsvvoi th | 


JOHNSTON BROS (CONTRACTORS) LTD. DAWLEY. SALOP 


(asi Stosi- Manufactured m Averag* \\«‘ight 

plain, coloured or pci ru ft 13S lb 
I'orUand concrete, 
coinohth, Bath, 

Onnshill or ( ots 
wold 


Pri-casi (oNCRiTi* Standard FBN 

KkKH bFCTiuNS 

i (jmbined clianm 1 
and K<'rb 


R«7Und liullnosed 
Panel fencing 


Hiidgi fa* mgs 


For stops, fell* mg pobti, 
kerlnng 


d \ 12 and .'> 1(1 in 

Se* tKHlS 

12 » 7 in sections 
1 in Hullnos* d 
ki’rb in 4 lO m 
and I'D in stt- 

tlOTls 

12 >■ (^in ,Ui ^ in , 
1(1 • 1 in and 
9 N 3 in sections 

9 0 III sections 


pm uni ltlcatl^ 
inimui^i Cl inng 


Anv spttjal Ivp*' of feriiiiig 
supplit d to ortU r 


JONES. REDFERN & CO . LTD , LONDON. W8 


"Valltar" 
Oot'/HE Coat 
Prockss 
Tripi e Coat 
Process 

Tar and Biti - 

MEN COMPOl N n 
“VALLBir ” 

“Jobit" 


( Thm carpet sur- 
face 


Road emulsjon 


Grades " A” & “B" 


Bitumen expan- 1 cwt drums 
•»iou lomting cti 


l*’or surfacing com retc. Non-skid vnrfai > 
asphalt, wood blorks and 
tarmac adani, etc. 


Nun-hleeding 


Contains 20"(, bitumen of a 
specially har*! type 


Resilient, does not crack, Hot and cold processes for 
waterproof, and will not flooring, flat roofing, etc 
sweat 


"V-J’* Cast Iron 
Road Sktis 


6 and 12 m wide 
X 1 ft 

13 and 24 lbs 
respectively 


Lor bus stops. street 
markets, pedestrian cross- 
ings, etc 
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PRODUCTS 


STANDARD 

GENERAL 

SPECIAL 

(INCLUDING 

BRIEF 

TYPES 


USES 

USES 

TRADE NAME 

DESCRIPTION 

AND/OR 


AND 

AND 

IF ANY) 


SIZES 


APPLICATIONS 

ADVANTAGES 

JONES, REDFE 

RN & CO , LTD 

— continued 




“V 1" doMiiiNtn 

Steel 

rth d’th Wide 

tb’k 



Channfi- and 


yd III in 

in 



Kthb 


1 3 H 






1 4 « 

j 





1 T 






14 8 

i 



T C. JONES 

& CO , LTD , L< 

3NDON, W 

2 



Keini orcement 

(Bar & Mesh) 






roR Concrete 

Design, rnaiiufac 





Construction 

tun and fixing 





JUDKINS. LTC 

>. NUNEATON 





Broken Granitf 


I B S s»pf cifica- 

koadstone and coinrttt 

High n itshiiig sti am 

and Chippings 


tions 


work 


Tarmacadam 

— 

Ditto 


Roads and paths 

— 

"ARMOURCKtTr” 

Bitumitious top- 

}-l in 





ping 






KERNER-GREENWOOD & CO . LTD , KING’S LYNN 


I in'- OA<. h contain- 
ing 7 lb nett 
Cartons contain- 
ing 28 & 50 lb nett 
weiKlU 


PuDLo” Brand A fine, drv, \'liitc 
CFMtNT Watfr- powder lor addi- 
PROOFiNc; PowDKR tlou to Portland 
r<‘incnt in the form 
a lion of cnnrr< tc 
or sand - ami - 
comcnl renderings 
which are tJif r^'bv 
mack* watirproof 

KETTON PORTLAND CEMENT CO . LTD . SHEFFfELD 


‘KrTco” Brand 


"kFTTOCKl'Tr” 


KeTTOM Water 
KepcllentCrmeniI 


Kh iton "W inter' 

Cf Ml ST 


Portland crmFiit 


Rapid hardening 
cc ini Mt 


Water repFlknt 
ccracut 

f^'ltra rapicl hard- 
ening cement 


1 V Die< t B S S 


W H KEYS. LTD , WEST BROMWICH 

Super tar 


“Kobberyl” 

“Mastitold” 

"Petrasphaltk” 

"Mastico” 


Bitumen emulsion 
to n S 434 


(rrontmg and siir 
faring asphalt 


KING’S ASPHALT, LTD, EXETER 


“Coltrin” B 

"COLTRIN^’ A 

“Coltrjn” M 
“ Anolospray" 

"Hottmn” T 
"Anolomac” 

"Anglopjjaltr” 


Cold biluineii 
t niuJsiori 


Illtfo 

stable emulsion 


Heavy hot bitumen 
compound 


Ditto 

Ditto 


Heavy hot, pure 
bitumen binder 


55% bilumeu 
62% bitumen 
55% bitumrn 
Laid hot 

Ditto 

Heavy liquid 

SemJ-solid 


lor a{] puiposes where a 
iagh gtad« P<>i tlnnd < cmeiit 
ii> r< quired 

High strength at early agr 


} oi all puip* 


Snrfaec dressing pn -heat i«) 
200-220 C 

Surface dressing without 
prt heat’ng 

Poiirctl ID nr applied l*> 
squeegee 

J'or hot iav a'^phalt and 

bituminous carpets 


Surfare dresMiig of roads, 
drives and paths 

Surfatr dressing and groat 
ing 

Soil siabih/ation and other 
special uses 

Surface dicssing of luipot 
tant main road^ 


All the above materials are manufactured under licenre 


Binder for manufacture of 
bituminous macadam and 
carpet coat materials 

Matrix for manufacture of 
asphalt luaradam and 
carpet coat materials 
from the Anglo American Asphalt 


lor work where gii.Utr 
spc*pd )« required than ob- 
taining witii ordiiiiry Poi 1 
land ernienl 

1 OI LoiK n ting work whn li 
IS to he wdtej rLsisting 

For us-e in fTO«.ty w father 
diul wh«rt then is a n* > d 
foi (]im Ki j s( time and rnon 
rapid hardi iimg than is ol) 
tainubli with rapid harden 
mg Lf nient 


Holds i 111 I Imps 


Holds i in chips 


Pure bjlunun 


J. lid (old noil injurious In 
hsh .iikJ plant life 


f'roduLO non skul scirfaces 
Holds -j 111 f hlppiiigs With 
case 

Ditto Aflherts to damp 
surfa<<s 

Adheres readily to all types 
of aggregates Xon-poiish- 
ing nndtr traffic 

Produces ncu-skid surfaces 
under all conditions of 
weather 
Co Ltd 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


M inufarturod in m c orrianr e 
with B S s 

Ditto 


Proprietary brind uiadf to 
manufacturer’s own speci- 
fications 

Ditto 


Ditto 


Ditto 
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LAFARGE ALUMINOUS CEMENT CO, LTD. LONDON, W1 


“CiMl N 1 1 ONIUJ' 
Al UMlNOCi 
CriMENI 


Ulti a rapid hard< i 
iiifi « erncut 


Hoad loitiidatiOQb, fixing 
“catsrves”, pr^’-cast work, 
pipe jointing, etc 


Ready for full load >\Uhm 
24 hours of placing 
Resi'stanl to attack bv 
hulphntrs and moot laud 
waters 

Waterprr)of without admix- 
ture of \^at« rprooftng rom- 
pouiids 


Minimises delays on road 
repairs i 


THE LANCASHIRE STEEL CORPORATION, LTD , ROAD MATERIALS DEPT . IRLAM, Near MANCHESTER 


Tahrex) Slag 


Seletlttl bla^'t fur B S si 
nacL ‘'lag, coated gradings 
w ith tar 


or I Road sitriaciiig, etc 


Ror road‘s carrying all 
cla&seb uf traflic 


Selpi tid slag coati d J-| in , m I Wearing coat foi heaviest j Hard wearing and non 'ikiti 


with bitunun 


anci other sizt s 


trafiicked roads 


Specially gradt d Blushing in and I Blinding of intersticis, and ] Sealing coat for road sur 


slag coat<<l carpeting grades 
with bitumen 


carpeting, footpaths, etc 


face^, but leaving non-skid 


Scltctf d blast fur- Uraded in vanous l•^>un(iatlOll work, foucreti , 
iMcc slag Sires from i\ in «tc 

downwards to B S 


CoNcRLiE Kerb H vdrauln a'l v 
pn «s( (J 


In blag, graiutc 
jijfl other aggre- 

gates 


Hard wt aniigand fiost proof! 


LANGLEY LONDON, LTD, LONDON. SE1 

“ScuTAS" I \ building pap* r | three grades \ 


\ binliling pap* r 
which prevents the 
water conteiu of 
th< coinretp from 
bf mg drawn away 
into the faub soil, 
thus ensuring that 
thr water reruaiiis 
111 bUispiension in 
th« toncretc-mix 
throughout the 
hardtniiig period 


three grades \os 
Id. 14. and 24 to i 
withbtand average ' 
stresses of 60, 83, 
and 100 lb persq 
in respectively on 
the Mullen's T» st 
L< ngth of ruUb, 
approx 111 vd 
Standaid widths 
36, 64, 72 in 


All road coucretim, work 


Waltrproof “Sscutan” pr* - 
v< iitb subsoil impuriiifs 
attacking that important 
bottom inch of con(Tet( 
Ufoie It lb matured 


The bpr rial “bt utan” water- 
proofing compound is in- 
fused both sides of the 
paper instead of bring 
allowed to nnprcgiialt 
The mtirnal fibri s are pio 
tt-t ttd on botli sides by 
tins ptoMss, will* li places 
thf rfsj'.tancr to moisture , 
and otiur outside agentics ' 
just where it is needed I 


LIMMER & TRINIDAD LAKE ASPHALT CO . LTD , LONDON, S W 1 

Irinioap Lake See Trtntdad Lake A’iphalt, by Attwooll & i3r<K>in, pub The Bavnard Press, 1 ondon, S W 9 
Asphalt S( e also Svction Six) 


LONDON BALLAST CO, LTD, LONDON, W2 

Craold Ac.uhl- I Washed and I 2, L 2> t i to I Tor the production of high Higli 1 1 iishmg strength testa. 


OATES fOR 
CoNCRlTL 


crushed shiugle 


shingle ^ in sand | grade concrete 


or rfcteleralion of setting 


(vrachcl aggregates can be 
siipplied to meet the most 
exacting spec ihcation 


GEORGE LOVEGROVE & CO, LTD. MATLOCK 

Lump l-iMtsioNE Hard T)erbV''hirc 0-9in aiid9-12in Road 1 ouiidations 
iiinuntain Innt- 
Atotic fCarbomfcr- 
onsj with high 
(.rusJung strtiigiJi 


CrU.SHEO I lAtF- 
SlONE 


1 ARKED AND BllC- 
MINOtS LlMlsroNI 


All si*es to B S Concrete a#.gr<gat*s, chip 
plugs for tai *ipja\iiig and 
dgKregatt for rolled asphalt 
and mastic asphalt for 
roadway*. 


All sizes to B S S 


Roads, footpaths, drives, 
school playgr«jimds, etc 


McCALL & CO (SHEFFIELD), LTD , SHEFFIELD 

“Matouar” I ElectricalJv'-w'elded / Long or square 


ElectricalJv'-w'elded Long or square Reinforcement of concrete 
fabric mesii roads, < tc 


A A F MANUELLE, LIMITED, LONDON, E C.3 

Gramie Strfei j — j Width Depth j 

KtHn 6 in y 12 m 1 


Width 


Depth 

6 

in 

y 

12 

m 

8 

in 

y 

12 

in 

12 

ill 

> 

« 

in 

'» 

111 

y 

10 

ill 

10 

in 

X 

6 

lU 


Tor street kerbiug and chan - 
nelling. 


in random lengths 


Indestructible and especially 
suited for heavy commercial 
areas 
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MANUFACTURERS* SCHEDULES—GENERAL MATERIALS 


PRODUCTS 
(INCLUDING 
TRADE NAME 
IF ANY) 


BRIEF 

DESCRIPTION 


STANDARD 

TYPES 

AND/OR 

SIZES 


GENERAL 

USES 

AND 

APPLICATIONS 


SPECIAL 

USES 

AND 

ADVANTAGES 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


A & F. MANUELLE. LIMITED, LONDON. E C 3 

(*«ANiri Set IS I I jn -t I 


contmued 

1 or slrer^l paviu^ atKl ( ban- 
IM lllllff 


Itspfc lally suitfil for horst 
or iron tyred traihc in doc k 
areas, railNv.iy yards 


( ■ RAN 1 I I 

t ml I'lNf.'- 


tn t aiidorn ]i iigths 
i i ](. i. & ui 
sand 

|()i ^radtn^s of 
iho\e S 12 LS) 


lor tar spravin^. ^lano 
litliic di>uiiii|$, road carpel' 
111^ <(>ii(rrt« aggrt-xates. 


1' xtr< nil ly Jnrablc aiul non 
skid iirfaie'- 


EDWARD MARSHALL, LTD, LONDON. W1 

PiKKA/’/o I Paving luil wall I 

I tinisln s <»f siihw 1^ 


1 or inajoi road and (h des 
tnaii siihwavs 


MASON'S PORTLAND CEMENT CO , LTD , CLAYDON, Near IPSWICH 

t'oRT 1 AND Llmi N 1 I 1 1 1 g 111 s t (jual 1 1 V I j ( QiM Ti t< Work gt'ii* tally I 


Tort i and Clmi n i 

ilighi st <nialil V 


' Mm ai »ONn” 

Alt iiltr 1 (1 UK at 


Rai id MakiiIlnini 

with rapul hanh ii 


(. I'ME N 1 

iii^, propf I ti< s 



MATT-SURFACE ROADS, LIMITED, LONDON. SW1 


I’un p« Iroh uni 

(iraJt “ i ' con 

told ( itiulsihi <l 

(airtmg fU'\, bitti 

bituim n inauufai - 

IIK tl 

tuTKl to R S S 4 J4 

(iradi 'Ii" L«m- 

(Tir.) 

tammg 55% bitu- 
iii' a 

"L urputfiTkp" low 

viMositv * mul 

Sion 

"Asifc" d(T‘o « luul 

siftri 

‘ -isifi" mixing 

( mul-ioii 

rroprictary (ar 

compound 

- 

A IniL. < old 

Maniifaf tuu d fi oui 

Asplialt 

slag graded ^ in 
to dust aod our 
spei i.il bituminous 
matrix 


I L>r surf n t dt< ssing and 

groiititiK 


I or surfac 
uiouting 


I'OT use us a laiK coat 


J spe< lull y useful /or r< vital 
izjug fntting road Mirfans 

Manufactuie of ])r< «oal<d 
chtppiugs and mixing suii- 
ablt aggregates and soil 
stabilization 

Hot Cai compound for appli- 
cation at ^(>‘F to 2B0’F 


METROPOLITAN CONCRETE WORKS, LTD , EAST MOLESEY 


"Me I rck.kan” 

Hydraiilii all v 

1 o B S HOH 

Tav I s( Si Alls 

pn s«,f if 


UoAD IvEKBs 

Made by high 

To n S 140 


speed vdiralorv 



prot ess 



MIDGEHOLME GRANITE QUARRIES. CARLISLE 

OADSiONi- I (jranitc I 12 in foundation 1 


Koadstoni- I 

(foundation and 
broken), Chii'pinl.sI 
Skiis, Ac^ckegatl I 
lARUliU CiKANJllt I 


in foundation Koadsloiio. com r< te aggre- 
lo k 111 (hippings gall, iKadstones, < urbs, 
road SI tts 


Whire speed of harcUnmg 
iihd earlv iiLuoval of shut 
tcrnig is important 


Not suitable for nsi iliruiigh 
pri ssiire Apravtrs 

1 specially suitable for use 
through pressuri sprayers 

1 spi viallv useful inidi r cold 
asphalt and other tarred or 
bituminous tarpit? 

(jiiat jxiKtration powers i 
r>o«.s not leave tliiek bitu ' 
Du II coating on road surfai c 
A slow breaking etiiulsioii of I 
grtat stability 


A surface dressing niatcnal 
of first class quality 

I aid t old and when used for 
patching no backing cut 
necessary 

Can be laid to a feather 
edge 


No ( \]>eustvi plant is r« - 
qiiind [i)i apphialion 
Can be iisul uiidfr 
wratht] roiulitioiis whin 
usp of lK)t inati rials 
would l>t miposbiblt 


Kiadv lor ust, rold, as 
d* livi n d 

J iiese emulations an not 
ihrinu.dlv irnpaiiiil by 
slight frost 


Will slock for 3 months 
Requires no surface dress- 
ing Long life and slow 
wearing NON-SKID 


THE MOUNTSORREL GRANITE CO . LTD . LEICESTER 


Mac ADAM 

Gi an 

j-dioritc 

All si/cs of broken 
granite and chip- 
pings 

t HlFPIVGS 

Sper . 

Gravity 2 tiH 

)) in clean thip- 
pings, washed 
granite sand 


rAHt.RANI r" 

larred Liirestei 
shire granite frcJiu 
Moimtuorrcl and 
Enderby Quarries 

All sires 

"Mac amit" 

Bitumniized 

AH sizes 


granite 



Light in colour 


MOUNTSORREL TARRED MACADAM CO , LTD , LEICESTER 

rAKtiRANir" I larred Liirestei | -Ml siree I Koad surfa« mg loidpaths 


Thin larjM ting coats 


Low spec gravity gives 
excellent lovering capacity 


C olour and rrvbtallirie struc 
lure give excellent visibility 
when Used for rccad siirfac ing 


The tar used is distilled ?»> 
the Company and is under 
lonstaiit laboratory control 
Viscosity can be varied to 
suit local conditions 

In wear loses surface bitu- 
iTun, giving resultant sur- 
fai p of light Loloured non- 
skid granite 
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PRODUCTS 
(INCLUDING 
TRADE NAME 
IF ANY) 



STANDARD 

BRIEF 

TYPES 

DESCRIPTION 

AND/OR 


SIZES 


- 


GENERAL 

USES 

AND 

ARPLICATiONS 


THE NEUCHATEL ASPHALT CO.. LTD,. LONDON SW1 


Standard 
Spt>r iftcatinn 


COMPRFSSFD 
Natural Ko( k 
Aspmali 

Rolled Asphalt 

Mastic Asphalt 

"Nocomac'* Nos 
SKID Tmi> Carpet 

Tarmacadam and 
Tar Paving 


NONSKID ROADS. LTD. LONDON. SW1 

Asphalt POR SuK- I Sptcial fme asphalt j 


PACINO Roads and 
Footpaths 


Licensees i-or 
“Carpavf ]’rNF I 
Toppings’' ; 


w birh giv t-*. a 
'Sandpaper” iion- 
skid burfat-t 


SPECIAL 

USES 

AND 

ADVANTAGES 


For roail«. and footwavs 

Ditto 

I'or roads 


Roads, foot ways. plav 
/jroimds, tfnnjs (ourts, lai 
parks <'t< 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


Can l)f hud I’V utiskiUid rmiinntlv sintabU where 
Jahoiir only a thin regulating siir- 

fai e la letjuiicd 


NORCON, LIMITED, LONDON, S W 9 


“Norcon” Rkin- 

KORCKD CONCREIl 

Path Fdcino 


1 m v4 m 't ft For prote< ting tin tdges of 

in >5 m 4 ft paths m In n of tiinhrr 

2 in x6 ui '• 0 It 


"Norcon” Hein* — Light For securing 

FOR< KD CoNCRFi £ 12 X la ' .*1 m posts (ttlepln 

Stayblocks Mtdium trnitv ovcrhr 

Ti > 20 dim 
H« aw 

17 x 25 V 5 m 

Also — Concrete Spur Posts, Fencing Posts, Kcrbuig, Paving 

NORTON UMEWORKS, LTD , SWANSEA 

Asphalt Paving, Bitutnen and tar — 

Macadam 

Mastic Asphalt 

NOTTER RIVER QUARRIES (1936), LTD, LONDON. SW1 


Broken Sione 
Coated Stone 


Concrete Bi ocks 
AND Slabs 


All standard grades 1 Koad aiul building work 
to B h b I 


All standard grade; 
to B b b 


s Koad and building work 


THE OLD SILKSTONE CHEMICAL WORKS, LTD , Near BARNSLEY 

Kefined Tar I Bestcoki oven re- | — 1 lor general purposes £ 


Best cokt oven re - 
lined tar jirodin t 


1 or general purposes and 
road spraying, to be applml 
hot Any desir* d viscoaitv 


ItUirlfMkmg and srlf d 
lag Fraitnaliv nidestriu 
tible Costs h ss to li\ than 
liiidH r, ( Hanoi wai \> or lot 
and givf s [xrffi 1 ahgamenl 


For securing stav wins of 
posts (ttlephiHM and eltt- 
trnitv overhe-ul liius) 


Pknlee Macadam, Dry and coated 2i, H, 1, }, i. i, i, 
Chippings and with tar and bitn i m , ^ in -dust. 

Dust men ^ in -dust 


pENtEB Filler 


Fine grade. 80% 
passes 200 mesh 
Superfine, *J5% 
passes 200 mesh. 


PENTEWAN DOCK & CONCRETE CO , LTD.. CORNWALL 


Peniewan Sand 


Graded f-^ iii 
in. down 
i in special gnt 


Concrete roads and sewers 


Lasv to hdiiille must 
sjfiiri form nf .un hnriiig, 
Hide striK iil>le 


‘‘SitKMAc” Proprietary road- — Ditto 

spraying xnattnal 
(registered) 

PENARTH CONCRETE CO (1927), LTD , LOWER PENARTH, GLAM 

Concrete Paving I Hydrauliralfy f btanilard sizes Street paving Koa<l works Non slip 

AND Kerbing prtsspd to B S S 1 

PENLEE QUARRIES, LTD , LONDON, S.W.1 


Aggregate for <onrrete 
asphalt and tarmacadam 
Broken stone for tilter 
media, < tr Chippings for 
tar spraying, etc 

Filler for asphalt and other 
bituounous compounds 


Pennant aggregate. 


Spitially Ingh crushing 
stress, vi? 850 lb per 
sq Hifh 


High compression Special Free from all Jrapurilii'S 
gnt for asphalt work All retained lUU ineb.h 


High abrasive tests 


Pentbwan- 
Gwithian Sand 
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(INCLUDING 
TRADE NAME 
IF ANY) 


BRIEF 
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STANDARD 
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AND/OR 

SIZES 


GENERAL 

USES 

AND 

APPLICATIONS 


SPECIAL 

USES 

AND 

ADVANTAGES 


IMPORTANT 
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CONCERNING 

PRODUCTS 


POWELL DUFFRYN. LTD . BY-PRODUCT SALES, CARDIFF 

"S^NriiAiAH” A syntljctirally ri‘- Sold in 40 gallrm Two Kratlt'*. 1 For the 

tinfd tdi coiitainin/j c-oritaiiurs — mad luaiinfactun oftaniij< adani 
10",', of hiluiiKMi anil lail tank 2 I'or the surface drts&itig 
wac'His of loails 

PREMIER BITUMEN & ASPHALT CO. LTD. LONDON, E IS 

"Asphacimac” 1 Heavy bitniniiions | Surfai me or urout- 1 Snrf^i me atl classes of 


“CoLLlKI ss' 

Kr>Al->K^ ss ’ 


Heavy bituininons 
matiix 

Surfai me or grout- 
iiig gradi s, also 
graders foreronting 

SI tts or wooil 
bloi ks 

Bituiiimoiis emiil 
Sion 

Spravme or grout 
ing grades 

Piiif isph.iUif 

bitnini 11 

Spraying', pioiitine 
oi mixing grade s 

f^itimiinnus 1 oin 
pound 

Hint k or 1 tme nt 
gre y I olotirs 


Non toxic to fish h|f 


1 one Ilf' anti non skid 


footpaths 


WILLIAM PRESTWICH & SONS. LTD , Near SHEFFIELD 

‘ IhiissiPiiAi I ' I Tliliiminous “non | (iraniti kLik or 1 koail ton 


“I’RRSTW n h" 

1 AKMAl X HAM 


“Pllf SI M n 1 ! 


UoAU SiciNt \Nn ro id mall rial 
Sj AO 


Tliliiminous “non (iraniti kLik or Koail toppme or i arpctiiie 
skid" surfaiine him stone lecri e *tc 
mat' i lal 

TAried eranitc t 4 2hU.J.4.i. Koid stufac ni}.. 

Tarr« <1 i)c? liv-hir* i in ami knl. or 
nmiintdin hincsiont eraded asnqnjnd 
to n 's or t.ovcrn 
iiu tU speciin atious 

Hrv and uni oati d lAinip, pitihme, Ditto 
ro id mall naS l»l incline a ii <I 


“ pRi srN\ J( n” (»raiiUo, lira* stm 

l*Ki I Asj Lr>vi KJ in (>i c^uarl/Ui ae^i 
Rail 


rnhhh Allbrokm 
and sort cued vi?ts 
as ihnvi 

(»raiiUo, lira* stone Kerbs si il»s, posts, Forrouls md pAlhs, c|. 
oj c^uarl/Ui ftiiiniii, eas lamp 

ealt s slaiidaids 


\ppli( d I f»ld 


Applied hot Will hold ^ in. 
( hippities and cxif]’- 

lion iJlv lone h/c 


Tan be. laid tlirert on setts 
t>j on. t \^^t^ne loidways 

Durahi* .md h liabh 


Kiibln ri7cd under pit# lU 

Kubbt*ri 7 ed uridcr patent. 
Kubbtrvd uiidti fialint 

Riil>bcriz* d nntitr pat< ut 


l<( quir< s no sut fa« e dressine 
fot .11 Jt risi thi ( p yi ars 


A(.<(ptid and iisui bv 
( rovc'rainciit lUpts. (liunty, 
horoiteh, urban and rural 
iniuKilb, and public <.on- 
Ir.n tors 


1 \c< ptionallv hikii < nislnnts 
stjrnelh ubtannil b\ list 


RESMAT SALES, LTD, LONDON, SW1 


Patent c old asphalt! Sandpaprr c arprt I Siirlume of roids foot- 


siirfrii me mate ual } U(iu^,li < irp't 


RIBBLESDALE CEMENT, LTD , CLITHEROE 

“KiuhlI’” ( Portland ini ut f 


Rapid hardening 
cc menl 


paths < VC 1« fi n ks c l< 
Applied >s I A in or ^ in 
c'ai p( t 


Koad 4 oiisiruc ticm 
bridef-buildme rti 


\ hard ut iniiR surf n mg 
uhnb H tains its non skid 
ch ira' Ic-rislius inr its f idiii 

lifi l>ot.s not reqiHie siu 
fa< e ilnssme at any lime 
Idi.-tl paUhiuR mall nil 


Has i nnnuiuiin lile cjf 10 
VC ars iiiiilt 1 hi aw Irahic 


Output 1.00,000 tons per 
aimuriL lUliverid by road 
ui Mil 


ROADS RECONSTRUCTION (1934), LTD , FROME. SOMERSET 

Livii si ONI Clean and well- To H S S l*or all tvp<s of road ron- 

(iKANirF graded material stnntion, tariiotc aclaiii 

manufacture and coinnic 
.leen gate 


Tarmac ADAM 


' Sav 1 ivnAi 1 k” 


Pavinc. Slabs 
Kerbs and 
Channels 


Clean and well- 
graded material 

T o H S S 

- 

To B S S 

A grade. d ituxtun 

j in gi aded and 

of e^anite anti 

1 in grade d 

limestone aggreedle' 
coated with fliixi d 


residual bitiiiiuii 
Imik cold asphalt 

To D.immaim As 
phalle Co’s Speei- 
iii atiun 

Cenicrete 

— 


Roads, riiiiwavs, pantli 
ejDUiids, footjiatli", pi i\ 
eronnds, eti 


Ihm uearinK carpel for 
roads, t ti 


Non shppi I \ 


Nc,«n slipperv I an be 1 iid 
cold 


I nil It ( hnic d sni>f rv isioti 
to I nsuTi (oiisistimy of 
gt uhne iml ipialit \ 


lull tcrhiiu.d supervision 
to eiisuit toiisjstrnty of 
giadine and cjuality 

Surfa(t‘ tlrc'ssnie nof ntics 
net i ssary fcir 5 > lars 


tan In stored and used as 

rccpmid Snrfaii dressing 1 
not III ( t ssarv for manv ! 

\ I a ; s 


THOMAS ROBERTS (WESTMINSTER), LTD . LONDON. S W 1 


Dry, Tarred and 

BiTtIMINOtTS Si AG 

Dkv Tarred and 
, Bituminous 
j Granite 



To B S S 


Ditto 



HIGHWAY ENGINEERS* REFERENCE BOOK 


PRODUCTS 


STANDARD 

GENERAL 

SPECIAL 

IMPORTANT 

(INCLUDING 

BRIEF 

TYPES 

USES 

USES 
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TRADE NAME 
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AND/OR 
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(F ANY) 


SIZES 

APPLICATIONS 

ADVANTAGES 

PRODUCTS 

THOMAS ROE 

■ERTS (WESTMI^ 

STER), LTD, LC 

)NDON, S.W 1 continut 

d 


Dry, Tarksd and 


Uitto 



— 

— 

Bituminous 






1 IMRsTONK 






BiRO-PHAI if r INK 

\ fill* cold nsph,ilt 

Special tvpe for 

I'Or surfacing highways m- 

C an li< s tori d and laid * old 

- 

Aspkal] Can 

« irp* t 

footpalhs And pJav 

finding setts aiul wood 



PF IING 


grounds 

block, playgrounds tiul 






foot paths 



Washed and 

Sp* t lull V '•N i'-Id <l 

'1 0 H S 



l)eliv*j*d in I oiiiloii aiea 

Screenf/' i o\ 

■md d 




Surrey, Bin ks, N'oitliants 

CRFTF AgGRPOAIES 





alul Brils , etc 

Gkaniti' J\i*khs 







AND SktIK 






CjRAMlE tON- 









CRliT E J<f HUS, kT( 






"Biro tak" Si h 

•\ refm< d lai 

_ 

Tor *11 surfm dressing 

Prevents stripping iiul o\i 

Inroiporates a^ppi 1 il y»laslu 

PACE Drkssing 



work and for inamifa* tiir< 

Lhzaticn of tar, giving loiigc 1 

mall rial 

MAThKlAI 



of approved tarmaiadaiii 

life 


Bikovia Hik 



h. M S S 

i or surface drt sMiig and 

Laid (Old, no if'pliiiiiis 

- 

MINOUS I MUI SION 



grouting 

needed 


"Kedcra” Si’R 

\ material giv mg u 


J or surfacing tennis courts 

Kequiies tlu mmirnum of 

-- 

FACING FOrTfNNIS 

pl« asmg pink sui 


and playing fields 

.ittentiou and niaiiitenam * 


COURT'S AND I‘L^Y- 

ia( < 





GROUNDS 






THE ROBINSC 

N WAXED PAP 

ER CO . LTD . B 

RISTOL 




“CoNLX%’' Con 
D tfiTINr. P^PER 


1 Ktra itronK nn 
pre^iijt(<) krjfi 
papt r to v-ithsiaiul 
({Q 111 Mullens 

BurstuiK lest, as 
laid down III U S 
Specifications 


KMl vd rolls, 
aru] <k) in 


40. 


THE RUBEROID CO . LTD . LONDON. WC1 

Ui'BEKOiP I Made Iroui dur- I 3 ft lengths, }, 4, 

‘■•C &K” I abl« v,attr and I Maudlin thick' 

Jointing 


RtiBCKOiD Con- 
creting Paibr 


Made froui dur- 
abl< v,atcr and 
weather resistiiiK 
bitumens and cou- 
taming cork gran- 
ules 

Strong bituznin 
ized paper 


In rubs of 1000 sq 
ft 30 m wide 


SADLER & CO , LTD 

Road Tar 


MIDDLESBROUGH 


“Quarttpiialte” 


‘Eaobit’^ 


To B S No 76 
1043 

Proprietary bjiicier 
for not application 

Bitumen eiuulsinn 
cold application 


62% & 56% bitu- 
men content 
B S No 434 


SAL-FERRICITE & TRADING COMPANY, LTD 

“Sal-Ferricii r” 

Metallic 
Hardener 


‘*SAL-FTRRlCITfc*’ 
Wa I P RPROOFINO 
L 1 Q.ITIP No 1 


“Sal-Ferrjctte” 
WaTR RPROOFINO 
Liquid No 2 


Mrtalizrd powder 
lor concrete hard- 
emng, etc. 

1 cwt 


Waterproofing 

3, 5, 10, 

and 

Liquid for use with 
cone rete or ceinen t 

40-gallon 


Wa lerp roofu 1 g 

L 5, 10, 

and 

liquid for use 
against water 
bursts, etc 

40-gaIlon. 



As a cOMfing protetttou fioui fiosU heavv rain and hot 
suttshiiie As an uixleria). preventing i racking 01 
powdering liv-ulatioii proif<t»i>u ftoni sub bane hqiiiils 


lor coaente and wuod 
bfocK loada, and aeroilmme 
runways 


J'or use on road bed unJei 
com rcte 


Spraying, groutiug Maiiu 
factiire of tarmacadam and 
dense tar surfacings 


Spraying and grouting roads 
and footpaths Tack-coat 
for asphalt and macadam 

LONDON, S.W1 

hor use m concrete floors 
where heavy traflirkmg and 
abrasion occurs 


I* or rapid hardening of con- 
crete and waterproofing ol 
brickwork, etc , when used 
with cement 


For use against concentrated 
jela of water btirsting 
through porous concrete, 
brick work, etc 


yor coiu Tf'tf I i>avi dtfeiu 
vvorK 


No brat or plant r('f|mri d 


Renders floors waterproof 
and Iiardcns against heaviest 
of trucking Considerable 
reduction in maintenance 
cosia. 


Give? a fine waterproof 
tesuli Can be used in frosty 
weatJier without any risk of 
damage bv frost 


Leaks, cracks, etc , can be 
sealed by plug made of 
cement and this liquid 


‘‘bn u Ml nnil low iii 

< <»•>( 


Floors laid with this pioduct 
Will last ten to hfleeii limes 
longer than the normal con- 
crete floor 


Concrete roads lard with 
this liquid can l>e opened to 
traffic in any linic down to 
four hours afier the toad 
has been laid Porous brick 
or concrete walls can be 
made permanently water- 
proof. 

Instant sealing and making 
watertight of leaks, etc 
where water is coming 
through under pressure 
Manholes can be pointed 
and defective joints sealed 
This liquid makes Portland 
cement set m 10-15 seconds. 
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MANUFACTURERS' SCHEDULES— GENERAL MATERIALS 


PRODUCTS 


STANDARD 

GENERAL 

SPECIAL 

(INCLUDING 

BRIEF 

TYPES 

USES 

USES 

TRADE NAME 

DESCRIPTION 

AND/OR 

AND 

AND 

IF ANY) 


SIZES 

APPLICATIONS 

ADVANTAGES 

SCIENTIFIC RC 

3ADS (NORTHEI 

IN), LTD , SHIPL 

EY, YORKS 


“Bitrin ’ 

Sp4Li.ill\ ptf part d 
biluiniMOUs < oni 
ponndvj hot anti 
. t.ld 


Ko »d snrtaciug «luNsing, 
gioutingaiiU tar macadam 


Tarki i» and 

Bn T'MiNons KftAO 

blOAF 



Head t oiiRtntctioii, k pairs 
and liiamb nirxt 


"1 J RRJl’Ull 

Bn DMINOI S 
\si'HAn tlloT) 

■ 


Rtnd roiiHiriiclion re pans 
am) iiiaintt nam < 


' 1 1 RRirUIL” 

( ARPE.T OA I INI. 

M ArrHiAi 

(- uld a‘'pli lit 


Knad c onstriu lion npni 
iml iii.mitenamt 

— 

SCIENTIFIC RC 

3ADS (WESTERN 

), LTD , CHESTE 

R 


Bitkin" IBa 

bt RAV 


4b gallon b.irrels 

Ko id surlai uil di« 5>s.ing 

Non poisonous to plm 

fish lift 

“Burin" ‘\’ 

— 

4(1 gallon 1) n r« K 

Kfi ifl snrfai.m'' dif--'sjMg 

Coot iins bituiiii u 

“Bn RiN’ t m D 

1' MUl SION 


4()-gallon barn Is 

Koad biirfti ing drossmj' 

^ iM not diMiitpgi it 
uoi mat liosts ufitlui 

Asfhat tic 
“I LRWirilll " 

- 

- 

K<>j<l sin f n ing dnsving 

\sph.d(it foj loads 
<nriagcwa\s 

T A R R K I > 

“1 1 KKieini ' 

SCOTTISH TA 

R DISTILLERS, 

TD, FALKIRK 

Koad sill f.u mu ssing 

1 ill red foi footpaths 

JnDAIi 1 AKS 

1 0 fl S 7(1 

Sf>i E\'. gioiit irid 
iTHMnj: t'l nb s 

larmn niani .tml surl icf 
ilr« ssiiig 


‘ J A kT AC 

Npe t ui 1 1\ III' nch d 
propiiFtar% tar 

NpiaN. grtiiit and 
iniMH., ura<b s» 

1 utnau 111 lilt .tml bUtfaci 
dri bbim. 


' ClIOMAR 

I ir-l)it nnif u c oni 
poLin (1 

Spi i\ , f. u'ut ami 
mixiiiA ciad< s 

larmn idam and siirfan 
• In sstng 

- 

' t OLD C HON 

Ihl miK II < iiiulsuiu 
to B S spi f ifica* 

tlOll 

Spr i\ «in(t grouting 
gr nh s 

spiaMiig, grouting and 
patLimig 

\o heating 1 1 quired 

"t HOM a" 

Biinnii ij t imjjHjon 
to B S 'p( 1 i(i< 1 

tlOll 

I’ff iiJJX fii id« 

Spr<t\ grout and 
mixing ki adf is 

riiygiounds, footpaths « u 

No )n m U 'PJJJ f d 

LiiONn 1 1 

I Hinid bUunu n 

-- 

Farmarafl HU ind surlait 
dn ssing 



SEALOCRETE PRODUCTS, LTD, LONDON, W 6 


“Sf. <>( RFT J 
Mktai 1 1 C 

H NTH 

‘Slat ani onf " 

1 IQT lO toi Ol'RS 


Metulljc ( onipoiim! 
nu\i <l Nvitli < f’lni lit 


1 iK’lit, miLlcllf' <">1 
tiaik rt d, bUi( , 
Hitcn, hu/f, Id. if k, 
m.iriftold, brown 


i\if K< d ”1 } f w J 
s u ks 


I’ai k‘ il in 1 n illou 
pat ka^f 


l*or Lini< rt If roadb, I'tc 


SORBO. LTD , WOKING 

'‘SORno” Sponj^c 1 iibbor LA- 

paiibiua j oi ti t j n p 
male rial 

THE SOUTH COAST CAST CONCRETE CO, LONDON. SW 19 

I'orro'jdi. and pul»lic works 


J (>i h »nJ aii'l dubllf ss lOad-, 

l>t\ nips, ett 

I‘e»i ( t iiH III, ooiirn t* , tough 
cast, » l( 


“SOUIHCRETII’ 
Kfru, Bavin<., 

f Prt cast 

I., ill BS and 

FeMC E I’OSTh, 

' cojirrt tc 

trade H quircmrnts, 

Path bnoiNO, 

1 products 


Blocks, ek 



SOUTH METROPOLITAN GAS COMPANY. LONDON, E C 4 

J or application to roads 


‘‘Mutro” Road 

1 AR 


’Metrix" 


Guaranteed to com- 
ply to B S 70‘ 1W43 
andtht. DSl ccrti-^ 
tied mark i 

Specially prepared ■ 
binder for tar car- i 
pets ' 


bo) tar luacadam mauii- 
f jcture 


IiKiLiSfs dtiisilv and Lini 
loriintN 2"> ''tU 


long life and e<onotiij, in 
In II of sti tl, iron ,1 11 d linibL r 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


-.iitlK n iit to colour 


P 
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PRODUCTS 


STANDARD 

GENERAL 

SPECIAL 

IMPORTANT 

(iNCLUOtNG 

BRIEF 

TYPES 

USES 

USES 

INFORMATION 

TRADE NAME 
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AND'OR 

AND 

AND 

CONCERNING 

IF ANY) 


SIZES 

APPLICATIONS 

ADVANTAGES 

PRODUCTS 

SPUNGROOV 

E. LTD . LONDC 

)N, S W 1 




"Sn vt,RO()v e” 

Madp finiii hiirli 

Stamlarii si/* 

Hold ri inforci in* iil 

Slab Ttmforc* raent, I'asily 

( an be ma<U to any wiight 

Rf INKORC P Ml s r 

tPlisilf d sq 

sheets 1 ft *• 7 ft 


laid by unskilled labom 

per squaiL yard to suit all 

Fabric 

rods 

ft m Supplu d jn 
shppts up to 2> ft 
lonij and up to s ft 
w i(i( 


iLqiii rcnuiils 



THE SQUARE GRIP REINFORCEMENT CO, LTD, LONDON. SW1 



“SOI’AHP (iHJJ “ 



From .3- 1 7 lb i‘» r 

(oiicrtti ioadHa\’-, etc 

_ 

— 

Mnsii 

Keini ok< lmi m 


sijuarL yard 




"Square (jhii* ' 

CONCREIF 

Lining I’apfk 






"Square Grii 






J XPANSION 






Jointing 






"Sqi'Arf Grip" 
Work- Hard E N p i) 

^ARi< 






'Sqi AHI liRtP ’ 
Bfam Whaphing 

k* INHOKCP MEN 1 






STAFFORDSHI 

RE CHEMICAL CO (1917), LTD , 

STOKE-ON-TRENT 



koAO Iak 

CJualiU iOixipliLS 


Spr.iviiifi of loads and tar 




tlv \Mth 13 S 


inai idani 




and 13 k I A sp»Lj 

ficatioris 





THE STANTON IRONWORKS 

CO , LTD , Near 

NOTTINGHAM 



Slag rAKkti) 

Sflfc ted Ma<-t far 

Failed r*je<iioii^ 

High-itradc tanuaiadani 

— 

- 


nacp to 13 S 

and ail bi7« s from 





1047 1942 

21 in to 1 in 




I)R^ 

Ditto 

Hardcore 4 ' 9 in 

1 vimp sUr for road Fnmda- 





and Clashed sizes 

tioiis Crushid sizes loi 

l)i \ slag for filb r bf d un dia 




varvini: from 4 6 

to 1 111 

road tiiaking purposes 

and loiicnU aggregali 


"SlANTOMAC" 

BjtiiiJiinou'- coated 

2> in doHfi i to 

Bottom <o,il an»i bituinmoiis 

Hard Htarmg, lont* bit 




Nla^ for bottom 
roat!» and bitunun- 
oub tarpet to 13 S 
802 194D 

i in 

road car|H ts 






CONCRf II KFKH3 

Maiiufac Hired b\ 

5 V 10 -'do in 



__ 




"Vibrator" process 

and 6 < 12 > 3d in 





to B S ‘340 uric 

radius to H S S 




CoKCHLJt VaMNG 

Hydraulirallv 

3 X 2 ft , 2 ft 0 in 

I’jverac Ills, et( 

Non-slip finish 

— 

Slabs 

pressc d lc7 13 S .3f>i3 

K 2 ft . 2 X 2 ft , 




]93« 

1 ft Oiri X 2 ft , 

1 x' 2 ft , thick 
ncss, 2-2i III 




STARK & DOBBIE, GLASGOW. 

C2 




CONCRFTF 

Aggregates 

W hiijstorie 

3 U) to i lu 

— 

— 

— 

Tarmac adam 

Whinstone 

3in to iin 



- 

STEVE’S EMULSIONS, LTD, LONDON, SW7 




'‘STR^ KMl I SION" 

Pure bitumen emul- 

55% and 62”o bitii- 

Surface dressing, grouting, 

ttsed cold No fuel n qmred 

Complies with latest B S b 


Sion 

men content 

patching 

Can be sprayed, brushed or 
squeegLCd on to surfaces 


STEWARTS AND LLOYDS. LTD., LONDON, W 1 



Stell 'J ub'ui ar 

Welded and seam- 

Plain endx 4 to 

f’onvcyancr of Air, Gas, 

C3vlinrJers and similar types 

Sled tubes are made to 

Materials ani> 

less steel tubes 

72 in 

Oil (including well luring) 

fiF vessels Aerial masts, 

standard external diamelerb 

IHKIK AbSOCIA TED 



Steam, Water (including 

rollers and other mecharn- 

and thicknesses, and it is 

FfTT/MT« ANO 

Oiled painted, 

Screwed and 

well boring) Sewage 

cal purposes Fabricated 

recommended f-hat these be 

Connections 

ftalvanizrd , coated , 

socketed up to 

tubular structures of all 

adopted wherever possible 

"S & L” 

lined or shcalheci 

about 24 in 


types from fencing and gates 

Pdriiciilars will be supplied 

with bituminous 



to load carrying bourns or 

on request 


protections 

Spifzot and socket 
for lead and yam, 
2"— 72' 


pbi 
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PRODUCTS 


STANDARD 
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BRIEF 

TYPES 
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AND, OR 

AND 
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IF ANY) 


SIZES 
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ADVANTAGES 







IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


LLOYDS, 

LTD , 

LONDON. W1- 

At tt»rding 

ttj sri- 

Slet \ e joints nt 

VKC anti 

rrrjuir*- 

ends he\clled Tor 

rnt nts 


wtlding all sizes 
lip to 72 m 

1 lariut ti joints all 
sizes lip to 72 in 
\ a liialu joints ii|» 
to .ihont /4 jii (t>r 

1 irift r if rrqinrrtl) 
joliiiscMi louphngs, 
all si/es up to 72in 


Stnuliit<il MOik, intituling' 

[ lag poirs 

P..Irs 

ii.itnvka\ Iransnimuni 
in^hiin^, iiollry, icafroUliin;, 
ilothen polrs, iMiulrailitkK, 
looibritlir* s 


(•riirril aiKaiuaifrs 
streiiRlli rrlialjihiN Vvilli 
irimniiurri wum’Hi anti low 
cost of in.iiniriiaiu c 


1 1 1 lime 1 
kI.uIK tfi 
with aii\ 
Steel nilit 


jitolilrni 
!> rna\ ht 


r will be I 

oimeKioii I 

in winch 
iistd 


STONEYCOMBE LIME & STONE CO , LTD , NEWTON ABBOT. DEVON 


I IMFSTflNIt 

Tar Mac adam 


I or Lotu r« It 


A STREETER & CO , LTD . GODALMING 

’Kr-CAsi I GriiiUt indshinRh | 111 in ainl 


PKr -CASl 

(. ONc H> I E Kruns 


GriiiUt indshinRh 
af'i'rt K lit ^ 


R SUMMERSON & CO. LTD. BARNARD CASTLE. CO DURHAM 

in F CiRAviTF I -- I j Koad^^tont uul toner 

•^Ciingalt 


THOMAS SWAN & CO . LTD . CHELTENHAM 

'‘VV'iiiix’ An oil ulmixlui* 

luix.'iblt ivjth fiiiv 

lar oi biruriu n t on 
foi miiiti to H S s 
.ind in no wnv if 
h ' lnij. tin ‘'t ''i>* L J- 
In almiis 


Allovss hmiDH u or t II lo 
.idiu H }>« unatu nth to vit t 
.itfftrr j:iti vilnriiin no It riit nt 
wtafhti tind iiiii)ro\ts 
.itlht •‘Um tm ih \ iMlt s 


TAR DISTILLERS, LTD , LONDON, N W 1 


I<MMVr n I AR KJK 
]<OAn Work 


TAROADS, LTD. LONDON. EC4 

“Si I'l' RPHAl 1 ’ AN P — 

lARSPRAVTNf. Ot 
ALt l)ES( Riri IONS 


i or th( sptavHir: aiit) ^'nt 
tniK of ( >untrv rottis 


I his In in ha<; a tlei t of 
tankf rs for this work 


TARSLAG. LTD. WOLVERHAMPTON 


AssFHALT 

CONt KE IK STOSF 


Asphal I laniuu a- 
(lani 

A^tKrcjjatesforroti- 
ert It , < hippiiijjs for 
surfat f tin ssinfis 
pri < d*<t I orn reU 
yoods 


T S THOMAS & SONS (LYDNEY), LTD, GLOS 

TARMAtADAM Fine graiutd dolo Ml siz( s lo H S Toi .ill inoilt in loatlni.iKiiiK Has eTCflleiit reintnlalion 

lARPAViNt. mitic lirrubtorn 6l H).ld Special anti enrjint f niiK tliities \altif 

koADSTONK ^tratimes on re- 

CONt RKTK AgC.RF tpiest 

GATK'l 


TONFANAU GRANITE QUARRIES. LTD. TOWYN. MERIONETHSHIRE 


Dry Axn TARRKr> j (»ranit< 

kOADSrONIi 


2i,2iii Macadam Road uiaKinp concicte work 
H'l HI Kradod 

1, 1, 1. i. 3 in 

( hippinps 
Granite dust 


TRELUGGAN (CORNWALL) QUARRIES. LTD. LONDON. SW1 

ERdKEN biONE n All Standard sirts Koads n\il enpineering 

Coated Stone > lo E S S anti building 

Concre'i;k BiotKslj 


"TWISTEEL” REINFORCEMENT. LTD . SMETHWICK. STAFFS 


“Wirfweld" 
Keinforcement 
r ABRIC 


Hard drawn wirt Flatshfcts 17 <7 
welded at all inter Rolls 240 x 7 ft 
section^ 14S() '■ 7 ft 

150 X 7 ft 
according to 

weight 


Used m road slabs and rtm- Sheets and rolls ran easily Conforms to BS 1221 

forced font rete stnit tiires, lx* cut to special sires on Part “A” 

t tt sites 
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“TWISTEEL” REINFORCEMENT. LTD , SMETHWICK. STAFFS —continued 

“Twistkfl” I Cold twisted square] Flat sheets only I Used In road slabs and rein 


“Twistkzl” 
(Sqitarb Tw isted) 
kriNi-nBt INC Bar 

“COVERBONl)’* 

(Twin Tmisted) 
Reinfokcinc. Bari 


Cold twisted square 
rods, welded or 
interwoven with 
edges weJdf d 

Flat sheets only 
M.idi* to ‘iize to 
suit lequirements 

Cold twi-ted square 
barb 

Cut to lengths 

Cold twisted twin 
round bars 

Cut to lengths 


Reinloriifl concrete struc- Natui al si)iral bond through Conform to B S 1144 
tures out 

Reinforced loncretc struc- Natural spiial bond through- Conform to B S 1144 
turts out 


UNIVERSAL RUBBER PAVIORS. LTD . MANCHESTER 

Patent Rubber Rubber atfachid 9 4i in Street surfat ing 

Paving permanontlN to 

(oncrete base 
blocks 


Long fife, aliM nee of repairs, i 

non-skid, dustless, t ven I 

surface absorbing noise ■ 

and vibration I 


THE VAL DE TRAVERS ASPHALTE PAVING CO. LTD. LONDON. EC4 

Vaicwrome” I Coloured asphalt 1 — I — j 


“Vai cwrome” 

' ALCO” 

“\ alcopkalt” 
“Valcospa” 


“Valoocrkte” 

'Valdomac" 

“Vaitpkrazzo” 


' Aspfialt bricks 

Bitiiminoii* grout 

Road surfanng 
luatr rial, 

F\pa»ision joint 
romponnd 

Hard nuistir as 
phali 

Grouted mai adam 
Coloured asphalt 


THOS. W WARD, LTD . SHEFFIELD 

Limbstont Hard limestone Sizes to appro 

(drv, tarred and priate B S S 
bitummous) 


Welsh granitt (drv, Sires to appro 
tarred and bitu priate B S S 
mrnous) 


Selected old blast- Sizes to appro- 
furnare slag and priate B S S 
suitable* new slag 

Old slag deposits — 


Special thin bitu- 
minous carpets 
with slag, granite 
or limestone aggre- 
gates 


T J. i 111 


Broken stom and cbippings 
Tarred and bituminous 
roadstoni Concittc aggre- 
gates Asphalt filler 

Broken stone and ehippiiigs 
Tarred and bituminous 
roads tone Concrete aggre 
gates Asphalt filler 

Koadstone (taned, bilu 
oitnous and drvl 


Hard drv material up to 
9 in suitable for founda- 
tiou for roads, paths, etc 

1 or the final surfacing of 
roads, footpaths, etc 


For thin carpets on founda 
tioDS which may be new 
tannacadam, water bound 
macadam, old tarmacadam 
and old stone setts or wood 
paving 


“Durognp" surfacing dots 
not need treatment for 
several vears. is “non- 
skid” and may be laid 
by any average skilled 
spreader 


WEST OF ENGLAND ROAD METAL CO, LTD, LONDON, S.W 1 


Broken Stone 
Coated Stone 


All standard grades Roads and civil engineering 
to B S S and building 


THE WHITWICK GRANITE CO . LTD . LEICESTER 

“Birophalte” 


Bituminous 
Granite Carpets 


A first class hard 
granite used as thf 
base for a carpet 
coat with fm nor- 
mal times) “Biro- 
via”dspbalt binder 

The normal type 
of carpet coat or 
bottom coat with 
standard bitumen 
binder 


J in graded, and Surfacing trunk roads and Non-sUppery surface 
also “Birophalte other roads where a long 
Fine” which has life is required 
a sandpaper finish. 


To B S size^, or 
graded 


Surfacing trunk roads and 
other roads where a long 
life IS required 


Non-shppery surface 


The plant has a i>i>cclal 
grading device which en- 
sures even grading through- 
out all products 
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THE WHITWICK GRANITE CO. LTD., LEICESTER -continued 


Iahrfd Granitk 


Rroken St<jnk 
AUD GRANITIl 
C HlPPINf.^ 


Any grade of Whit- To B S. size^ nr Surfating trunk loadi* and Non-slipjx r> surfatP 
WICK gianite mixed graded other roads where a long 

with first qualitv life is rf (|uned 

tar binder 


lo BS si7,s, or Concrete agRiegite mu- Non-shppery surf k < 
gradfcl fai^e diossing 


WIRKSWORTH QUARRIES. LTD. INNS & COMPANY. LTD. LONDON, N.1 


lioj Roi 1 ij To B R S 

Aspiiai 1 

C'oi-U '\8P1I\IT DlUfi 

BiTUMiNcn s Iiitio 

Macadams 

“NoNURrs-s” Bnn- l<i B S S \ nicer 
MiNous Granitf mrpei 

Granitt Takmac - l<iBSS 

ADAM, hlMPSlONI 
I AK MACADAM 

Gra vi - 1 
I ARM Af ADAM 

Pi r SsNi* Wasiii n 

Sam) ^\ASlT^n 
Stum , 1 1 , Asiii n 
nAiiAsi llriootN 


i III traded 


\I1 gt id« s 


Road stiriaciiK', leiodrome 
runways, platforms, etc 


Road Buriadncr tcuiiis 
(oiiris, fot'lways, eir 

Koad aurfaiing, tie 


Road sail M lilt, footw.iss, 
etc 


( oiUKtiliu builduig lOftd- 
\s i\s footw i\s tic 


WOODBURY QUARRIES. WORCESTER 

Road Sionk 

AspIIALI ( AK 
PiiriM Mailkiai 

I ARMAC ADAM 


DRAINAGE FITTINGS 

Manhole Covers 

Maii> undertakers of public service supplies, c q , Post Ofiice (telephone's), electricity, watci, scweiage, 
etc , have the staiutory ngln to place l)clo\v the surlac.c oi the highways such structures as manholes, 
junction boxes, and the like, access to which is obtained by means of a rcmovalilc covei I’hc design ol 
such coveis is an impoitant matter since the comfort of the ]^ul>lic is affecled by tlie behaviour of the 
covei under tiaflic, e g , iheie should be an absence of noise as well as an alweiice of movement and rock- 
ing w’hu.h must result in wear Highway engineers, as w^ell as cngineeis to statutory undertakings, will 
no doubt find it of advantage to keep themselves fully informed as lo developments m manhole c over design 


PRODUCTS 
(INCLUDING 
TRADE NAME 
IF ANY) 


BRIEF 

DESCRIPTION 


STANDARD 

TYPES 

AND/OR 

SIZES 


GENERAL 

USES 

AND 

APPLICATIONS 


ALEXANDER PRODUCTS, LTD. STOKE BISHOP, BRISTOL. 9 

CoNCRKTE SuR- — Standard unrein- I t»r general uw 

PACK Drain forced, Standard 

UiocKS rpjnforced 

Rubber Burfaeed 

Kero Surfach — — — 

Drain Bi ucks 

BROOKES’. LTD . HALIFAX 

“Nonohoke” 1 Porous drain pipes | Inside diameter Foi land and surfa<« water 

8, Tii, ‘), 12, 15. 18 drainigp 

I I 21 and 2>1 in 

DEVON CONCRETE WORKS, LTD . BARNSTAPLE 

“Devon** Collar type, spigot 1 Numerous sizes — 

CoNCRETK rints and socket (self- 1 from 0 to 30 in 
invert) joints I internal diaiiu tii 


‘ Devon” Rain- 
water Cauaewav 
Dhatnaoe Duels 


Jn short lengtiis 
up to 3 ft Overall 
size of dui t — 8 in 
wide X 4 in high 


SPECIAL 

USES 

AND 

ADVANTAGES 

IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 

Kciiifurced for hert\ \ dul^ 

1 hr j>rrfeci dram block lor 
roads and yards 


Rciiilorced type toinbiriLd 

A mosl cflicieiu drainage 

kerb and channelluig 

system 

- 

- 

Male and fi male- ond-' di - 
signed to give a self ttnl/ r- 
mg mill true invert 


Can be adjusted lo ■-tiit any 
vsidtb of pavement 
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DEVON CON 

ICRETE WORKS 

LTD,, BARNST/ 

XPLE — continued 



"Djvon” Koad 

Concri tP with 

1 Internal diamettr from 12-18 iii 





Gvllii’ s 

tc], stciiirwart or 

1 Suj'plicd with 4 t»i 111 dianicUr outlets 




t out rt tP oittlf ts 

1 M \ lu diamettr ihamber wilK Ikt ui shaft or 

1 42 in flianutu »hanil>tr with 27 in ••haft c*r 





othi 7 si/t s 32 111 

dia aixl upwards supplied 



“Devon” 

Manhoi hS 

< nnrr< t < 

- 

— 

- 

- 

“Devon ' 

— 

— 

— 

1.111 lie uinovctl intact for 



\ ALV t C. HAMBl KS 




repairs when npitssarv 


“Devon” Ivni-s 

ConcrxU 

1 nt( iiial diann t« is 
from 4 T2 in 

Smfaof water droina%* , c to 

- 

— 

DOVER ENGINEERING WORKS, LTD, LONDON, SW1 



KLhlNC.lON 

Contimiou'' mt tal 

I’p to !iG 111 

1 OI roaels, yards, pave ine nts 

\o riMkiiig nKHMiiMit 

1 In s« invi IS will w-ilhstand 


t<i niptal < l 

< Ii ar <j(>f uing 

attel foot traffn 

VlTttrlight 1 asv ofitDing 

anv <lirnitf< eonditienis 

ManJJOLI- C ox FMb 

of all s« a1 iiiL' ''iir 

A.Ko availabk anv 

Lspeiully for sowers, m.un 

and 1 liising 

witlniiit risk of distorlinn 


f.n i s, both \ « rtii al 

It ngth oi opt n up 

dr image and dint work 


and are e\lrc nielv light even 


ami hori/oMlal, of 

to 4 ft without 



w In 11 tiili (t w It li 1 <>ncr< <i 


( ns 1 1 to fraiui 

<eulr< bar. over 





I qnal to Tiiai lime 

this span bv Use (>f 





to<jl 

uuitivaltlt j(»ist 




HARDY & PADMORE, LTD , WORCESTER 




MaNROI I Cox 1 RS 

AND 1 RAMES 



- 

~ 


HARTLEYS (STOKE-ON-TRENT), LTD , STOKE-ON-TRENT 



“Hakii lO” 

MtFruati\( tvpt S' 

J(l , 20 111 

I'or mam roaeK to withst.ind 

1 an he inadi < longati d with 

(jiiaraiUu d pt rnianently 

Tkianoui ak 

for tarma< <iclarn or 

‘>q OO 1 j , 

heavifvt trattn 

doiilik (oxejstotaki cahlis 

non-r‘>* king and the (over 

Manhoi V Cover 

< um ri ti ru ids ami 

< kar opening 



i!» hinged aiwl is si If-sus- 

AND iRAME 

tit Id lvp< 




t.iiningin the lifted position 
b.o that thf cover need not be 
takm out feir <ntrv or 

llJspK tjOl) 

“I ot Kni>” 

lad wh< 11 < k)"* tl IS 

20 in widt ofNiuiiR 

For mam art* rwl roads 

1 he cov pfs 1 annot b( lifted 



Smt } VTRANf !■ 

cKitoiriRtN alls 

H in <lee p 


OI pil/eieej Without tli< 


Gl LLFY Cox FR 

locked 


standarel regolatmu ke \ 


THE INSULATED CONCRETE 

PIPE CO, LTD, 

SHEPPERTON, MIDDLESEX 


(-.ONCBm PiPTS 

C ni ruifatf d 

f) lo 24 ill s s 

Surface water diainagc 

_ 

1 ^cL.cIs B S S 55(1, ILI45 

AND TtIHtS AND 


27 u» 36 in o g 




Junctions 






("LlNASt o") 






PoROL Concrue 

For under- 

3lo24in With and 

t.nder-draiiiage 


(iurnplies w nil I) S S ll‘*4, 

Pipes (“PouAsto”) 

<1 rainacc 

wiihfiut impervious 



1944 



jnv erft 




ROBERT JENKINS & CO , LTD 

, ROTHERHAM 




Welded 

Slid ^mund man 

1 

— 





Faumications 

holt? cnvi r' 

1 




JONES, REDFERN & CO , LTD 

, LONDON, we 



V’-] Cast Ikon 

-- 

(1 H, and 12 in . 

Road guttejs 

Lasy to handh and art 



Channli I 


3 ft lengths 


connected by correspoiieJing 
lugs and recesses; 


LEAD WOOL 

CO , LTD . SNODLAND. KENT 



“Lead Wooi” 

Pipe - jointing 
material 

Other liiatcrialb re 
(juired in counce 
lion with pipe- 
jomting spimvArn, 
leaded varn, k ad 
wjro and tape, 





Tfstino 

Testing i)lu}?s> and 

— 







AfPLIANCFS FOR 
Pipelines 
Caulking Tools 

flanges 





WALTER MACFARLANE & CO 

, LTD, GLASGOW 



Iron Castings 

Drain pipes, and 
fittings Surface 

“ 



— 


thannels jMan- 

hole ( overt, and 
frames 





H R MANSFIELD, LTD, Near 

BURTON-ON-TRENT 



Salt Glazed 



2- 18 in dianieteT 

House and general drainage 





Stonfw are 



Hlectriral conduits 



Pipes and 
Fittings 



Stop cock water pipes 
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MANUFACTURERS’ SCHEDULES— DRAINAGE FITTINGS 


PRODUCTS 
(INCLUDING 
TRADE NAME 
IF ANY) 


BRIEF 

DESCRIPTION 


STANDARD 

TYPES 

and;or 

SIZES 


GENERAL 

USES 

AND 

APPLICATIONS 


THE MOORLANDS ENGINEERING CO , LTD.. LEEK. STAFFS 


MANJlOiri. CovFRS 

ANL> IlCAMbS 


NORCON. LTD. LONDON, SW9 


(. ON( KJ PlFt^ 

U G aii<l S ^ S 
joints c« iitnfu^allv 
and V* rliLallvbpiiii 

4 7‘2 in diaimtir 

L L, .md S ft 
l( tn.ths 

Surfait watir and foul 
s< wtrapi 


All pipes eonijih’ with B S 
fiMl lt)4r> 

PORdl’S I’ll ts 

() G joints 

4-4N 111 dniin t« r 

Linil ihamapt 

“ 

All pijn s ( oinply with B S 
i]j>4 1M44 

“Nukcijs" Con- 

( Rt 1 I M ANHOI I S 
WJIH L)()\ 1 TAJ I 
1<JIN1 s 


Ui. IJ. 4'<, W), 

iiid 71^ in diam 

Usi d in In ii of Inn Kwork or 
in situ ( OIK If t( 

Owing to tin dm* tad joint, 
fan lx ( oiisirut ti c] ML watt r 
Ifiggi tl groniiil witlioiit risk 
of inJdtratmn t an bi usrd 
foi ffsspits and when pet 
foraltd hir so.ikaways 

\ll manlioh s « omplv lutli 
B S 0:,|> 1 P45 

! 

“N<jk( on” 

S 1 HAK JJ 1 H Ctw 
CONCRL ft. GUI 1 11 N 


Id 24 111 diaiiH t( r 

111 dtyiths laiij'iii^ 
from 24 "i4 iii 

W U h t r iTip* d Mr 
‘■ti ai^ht Old [i (s 

J or th> ( u]l« 1 tioii of suifaci 
wattrlrLnn « arriai,* vsavs i 

Ch« ipLi and slrLnig«r tlian 
gl i/< d stoin A an linikwork 
fir 111 siJu ( oil! ri If 

All giilln s comjily with 
B S -,0(. l‘)4r» 

‘ Nokcon” 

C UNCHE 1 V 

COMUINAllON 

tiULLlES 


1 K in di uiM t< 1 , 

{(), U. 4i 4H in 
. <U ptii t rapjx d oi 
; straulit o»iil« t'* 

Poi ai tM lal road*, or caiiiaH* 
wavs ^yInn a kullv kTating 
III thi road snifa<< is uii i 
<l< siraidi 

1 he » ondtiiiatum gully 
avoids a giatiiig. unes a 
f k ar C'pi iimg of 1ft tasilv 
a<itssii)l( from the verg* 

ihis gullv is supphul toiii- 
pli t' with lovtr and Iruiiu 
iiul n tiifoTi t d k» rb 

H PICKUP. LTD , SCARBOROUGH 




•‘I ()( KANl II I 

M \N110I 1 ii\ 1 Kb 

ASn I* KAMI S 

S( nil sll r 1 ( OV( T'' 
Old frann ' witli 
s]i( ( 1 il lo( kinj. Jii'l 
liflnii' ar 

1 \ 11 loll'. t\ p« 

Hif.lnya\ < ni{iii« < t iiiit 

Pat< lit ■ 1 M. kanlil t ’ mil 
to iadhlati njx nirig .ind to 
ren<!< r ( o\t i non ro( k 

and gas tight 


(»r 1 t 1 \ (iKA 1 LS 
AM> i KAMES 

C asl non 


Highways 

- 

- 

SHARP JONES 

1 & CO . LTD . PARKSTONE. DORSET 



^An (iiA7i-r> 

Si ONI WAKI 

AVIl 1 TTTISr.S 

Gcuuiik stoiH iNar< 
III. nil from DorsM 
(li\ 

2-J in diaiiK tf i 

Houst andistatL drunap 

Madi to wjtlistaiul watti, 
HI and a< id !• sts 


‘‘RO( K 

CuNi Ki 1 1 I’lr F s 
“A^m ai n F ” Man 
HOLES, GriIH‘», 
Si< 1’ j 1C Ian kn, 1 1 ( 

C oni 1 1 t( pip< 
in.ult bv all pio 
(♦ SSI s, hiinu "iHKi 
rot<irv spun, 
in(( tiaiiK ally 
tamped, vibratfd 

0 -SK) in iImiik t< 1 

Mam dr iinTu< 

Spun” pipfs Willi smooth 
inlirior surf n < loi snioolli 
(low 


THE SOUTH COAST CAST CONCRETE CO. LONDON. S W 19 



‘SoTiiin Rhii''” 

( ONCREII I’lri s 
Mavuolls, 

Gin I iLN 

Pr< <asi L<iii< H t( 

lo Ml H S s and 
tiad< lequiti nw nls 

i or road', and pul>li< works 

Long hf« and <iononi\ ni 
lieu of irf>H. sti f 1 and t imb* r 


THE STANTON IRONWORKS. 

LTD . Near NOTTINGHAM 



Cc)N( Rui Man- 
hoi FS 

Mamiiactiirt il by 
spun process 

U» 72 Hi dniin ti r 

•storm wall j and s* wa.*! 

- 

Can bi iis« d in walcrbiggcd 
ground 

Concrete Pipfn 

M an nf ae t ured b v 
spun process 
(jTanite a^Krenate 
loBS MHri 

0-72 HI diainit^r 
3, 4, 0 aiui 8 ft 
lenijttis 

Slorui watei and sewage 



TROLLOPE & 

COLLS. LTD , LONDON. W C 2 




“Trocoli ” 

CON( RKTE PlPFS 

Mannfai tiin dwith 
uraiiitf or \yhin- 
stone agjjrtKate 

dtul supplied plain 
or reinforced 

Tyjns in a< M>rd- 
aiH *■ with B S 
No ''i50 0-’>4 111 

diaini ter with S s'y 

S joints. 15-7H III 
iliariK terwilhoRee 
joinfs, ^nd all sires 
ofcKK shaped pipes 

S & S pipi s f<»r St wagi 
(>ge< pip< s for suifa< c w'at« r 
i ulvcrting 



"Trocoi l” Con 
CRFTF Manhoi fs 

Maniifacturi-d with 
L'raiutc or whin- 
sioin ascrt'Kalf 

and supplied plain 
or reinforced 

■f<5- 72 HI diaintt* r | 

Tor use on sewtrs, finni U 

M in dniiiieter 

Coin leti manholes offer ' 
many ad\ anl.igt's over 
bru kwork, partitularlv in 
east of consirucfeion and 

watcrtightncss 



SPECIAL 

USES 

AND 

ADVANTAGES 


IMPORTANT 

INFORMATION 

CONCERNING 

PRODUCTS 


WhtUt every care has been taken in compiling this information^ the oimmon oj any names mmt not he held as implying any 

deficiencies tn the f^oducts oJ any company concerned. 


for full od</resses, see Monu/octurers’ Directory. 
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HIGHWAY ENGINEERS’ REFERENCE BOOK 


SCHEDULE OF PAINTS USED IN ROAD WORK 



Whist every care liar been taken m cmnpiltng this injurmatinn. the omission oj any namer n\u\t not be held ar implying any 

iUpciencus m the product of any company concerned 

For full addresses, see Manufacturers' Directory. 
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Piccathlh Circus 

< ■'S,', 1 : ; I 

1 his is lint ,ui ,isi n tiioiiiRal I alcui.ilioii ol the ihstaiuc in liLclil \tars to tlu 
tiirfal lU'hiila in Andrnnu'da but nuu'K the imin.njt uhuh lias ttavciseil 
tin- ciul ijiain \\ood paviiit,' since \\ lien the siirf.ict was laul bv ns on 

llu I'lnnostH Svstcni. I'Ik next tune \on pass tii.it w.u (and it is s.iid iii.it 
sooner or later e\er\one udl) llnnk -uhi ithuiMnid m ; : ii Ihiiuini/ inul lliii/\ 
lull! iHi'.liiifi frutional tralfn. .mil the io.k 1 \v.i\ is ^ood eiioin/li tor .is 

111 tie h .iLc.nn .iikI then somt ' 


ACME h'EOORIXG sC ihWINC Co. 

{.'I'D 

R I I' R }UI A I > , R \ R K I \ , I-; s S )•. X 


r, IrnluHlr 1< Il’I'l i V\' \^ - i 


\ K i't tnt 


I K AM i f f f ) i ( >\1 



CONTRACTORS TO H.M. GOVERNMENT 



TAR DISTILLERS AND ROAD SURFACING CONTRACTORS 


Manufacturers of 

“BITUKOLD” “PHLEXO” 

ASPHALTIC BITUMINOUS EMULSION COLOURED BITUMINOUS PAINTS 


“PHLEXOMAT” 

ASPHALT CARPETING 


THAMES TAR PRODUCTS & CONTRAaORS LTD. 

BEDDINGTON LANE . WEST CROYDON SURREY 

MITCHAM 2261 & 1217 


O^Q 






SB 

N6 


Modern methods of mechanized 
production; a vast fleet of trans- 
port, and an Organization with 
over a Century of experience, 
guarantee — 




A chain of DEPOTS — from the Midlands to 
the Medway, from Southampton to the 
Severn — supplies BUILDING MATERIALS of 
all kinds — Cement, Sand, Surface Dressings, 
Drain and Service Pipes and Fittings. 

Quotations for PLANT HIRE 
Excavators, Mechanical Shovels, etc. 


HALL &€?. 






Head Office 


VICTORIA WHARF, CROYDON 

Telephone’ CROYDON 4444 (ten lines) 









. . . it depends upon the surface gripped 


Not all stone, however carefully coated, 
can provide the surface adhesion which will 
permanently hold stone and binder together. 
In the Coated Limestone from our group of 


quarries you have a reliable binder on a stone 
which offers not only high compressive 
strength, but also a surface to which the 
coating adheres with utmost tenacitv. 


DERBYSHIRE STONE LIMITED 

BANK HOUSE ■ THE BRIDGE MATLOCK Phone MATLOCK 396 

PRODUCERS OF HIGH-GRADE 

LIMESTONE TARMACADAM & BITUMINOUS MACADAM 

HARD — AND -BOUND’ TO ENDURE 


The Heart of Engfznd 



is the Home of Limestone 


The folhwmg arc members of the Derbyshire Stone Ltd. group of quarries Constables (Matlock Quarries) Ltd., Creatorex & Son Ltd., . 
Hadfields (Hope and Caldon Low Quarries) Ltd., The Hartington Quarries Ltd, Luther Morton Ltd, Ceorge Lovegrove & Co. Ltd. 


rtAfi 




MCDERN TRAFFIC 

Modern traffic brings immense wear and strain to our roads 

Engineers and Surveyors, seeking successful methods and materials for road 
making and repairing are using more and more "CONLAY” CONCRETING 
PAPER because, in complying with the B S I specification, and on the |ob, it 
proves unequalled. 

«CONLAY’* AS A COVERING 

provides protection from frost, heavy rain and hot sunshine. 

<<CONLAY’’ AS AN UNDERLAY 

ensures freedom from cracking or powdering, maximum strength and 
insulation ; protection from sub-base liquids 

You are invited to send for details and samples. 



THE ROBINSON WAXED PAPER CO. LTD. 

Tel»pliona: FISHPONDS S12Tt/7 T«l»(r«inl. "GOSSAMER PHONE BRISTOL PlSHlPOAiDSy ^URMSTOIa 
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■PVY CD 
THE 1 X Ltili 

STEEL MANHOLE COVER 


We are also manufacturers of — 
PRESSED STEEL SOIL PIPES and 
PRESSED STEEL GALVANIZED 
RAIN-WATER GOODS. Write 
for leaflet giving full particulars. 



THE TYLER all steel Manhole Cover is now speci- 
fied by prominent Architects, Surveyors and 
Sanitary Inspectors. The Cover is of steel con- 
struction, havmg a chequered non-slip surface, 
and is provided with two gas-tight lifting holes. 
The Frame is of welded steel construction, supplied 
finished in black bituminal paint. Stock size, 24 " ■ 
18", weight 75 lbs. Other sizes to special order. 
Write or telephone for sample and quotation. Sold 
only through Recognized Builders’ Merchants and 
Factors. 


GAS-TIGHT . LIGHTER . STRONGER . UNBREAKABLE 


A. J. TYLER & CO. 

(ENGINEERS) LIMITED 

COUNTY CHAMBERS . BATH RD . HOUNSLOW . MIDDLESEX 
Telephone : Hounslow 3343 
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ASPHALT ROADS ASSOCIATION LIMITED 

53 VICTORIA STREET, WESTMINSTER, S.W.1 

Telephone ABBEY 3S31 

Corporate Members of the Association are : 

ASPHALTIC ROADWAYS, LTD. 

ASSOCIATED ASPHALT CO.. LTD. 

WM. BRIGGS & SONS, LTD. 

CONSTABLE. HART & CO.. LTD. 

THE GENERAL ASPHALTE COMPANY. LTD. 
HADSPHALTIC CONSTRUCTION CO.. LTD. 

HIGHWAYS CONSTRUCTION, LTD. 

THE LIMMER & TRINIDAD LAKE ASPHALT CO.. LTD 
MODERN ASPHALT PAVEMENTS, LTD. 

THE NEUCHATEL ASPHALTE CO., LTD. 

THE PENMAENMAWR & TRINIDAD LAKE ASPHALT CO., LTD. 

H. V. SMITH & CO.. LTD. 

L. J. SPEIGHT & PARTNERS, LTD. 

TARSLAG. LTD 

THE WESTERN TRINIDAD LAKE ASPHALT CO., LTD. 
GEORGE WIMPEY & CO., LTD. 

WIRKSWORTH QUARRIES, LTD. 

• THE ASPHALT ROADS ASSOCIATION was founded in July. 1924 

^ Its objects are to make known the result of practical experience and the established principles 
which control the use of Asphalt in Road Construction. 

^ The Association is an organizing centre for the collection of technical information, statistics, 
and reports of the proceedings of allied Associations, and acts os a liaison between the 
Ministries of the Government and the Industry. 

^ The Association is available, as a consultative body, to furnish to Municipal and County 
Authorities technical data relative to the construction of Asphalt Roods 

0 The Association is not a Trade Combine and has nothing to do with the control of prices. 


Secretary ■ E. B HART. O.B E. 




TlVVTr'T'/i BITUMINOUS 

lil t L\^ I I\ MATERIALS 

For Town and Country Roads 


The proved efficiency and economy of cold grouted urhaii ami 
rural roadH, using “INVICTA” COLD BITUMEN and local stone, 
are well worth the consideration of local authorities, and all who 
are con<'erne<l with the efficiency of our highways. 


THOS. HILL -JONES, LIMITED 

contractors to AOMIRALTY, war office, ate. 

Chemical Manufacturers Founded 1830 

INVICTA WORKS - BOW COMMON LANE - LONDON, E.3 

Telephone: East 328S (3 lines) Telegrams; Hill-Jones, Bochurch. London 






VIEW OF ASPHALT fAVING PLANT 
LONDON 


OUR WIDESPREAD ORGANISATION 
IS READY AND WELL EQUIPPED 
FOR THE VAST PROGRAMME 
OF ROAD AND BUILDING 
CONSTRUCTION THAT LIES AHEAD 


LIMMER & TRINIDAD 

I Akl* ASrilAIT CO.. l.TI) 

s I I j 1 norsi:, idiiiiM. st.. wkstm i nst i; k . i.omxin, 

rr.I.I.t’HONK : Wfll'IFHAI.l <.77r> 


S.\A . 
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COATED MACADAM 
FOR ROAD SAFETY, 
DURABILITY AND 
COMFORT 


For information apply : 

FEDERATION OF 


COATED MACADAM INDUSTRIES 
37, CHi:STER SQUARE, LONDON, S.W.i 

'T' A J/)4sV\/\*na • — ^ SI JTl/inp. Tonj 
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Road Surveyors everywhere are becoming in- 
creasingly Cold Asphalt minded and appreciate 
a material that can be used for a variety of 
purposes and is economical in use. 


SURFACING WORK 

OF ALL KINDS 
CARRIED OUT 


The surfacing of carriageways, footpaths, tennis 
courts, and school playgrounds, are some of the 
uses of Ascamat, and for patching and repair 
work the fact that Ascamat can be laid from 
in. to a feather edge ensures speedier main- 
tenance and lower cost per yard super. 


We are also manufacturers of ASCAMULS Bitu- 
minous Emulsion and ASCAMULS Tack Coat. 


Manufactured by 

ASPHALTE CARPETS LTD. 
27 LOTS ROAD, CHELSEA 


S.W.10 


Flaxmart 5775 



Works at Woolwich. Didcot, Newport (Mon.) 
and Slough. 


ASCAMAT COLD ASPHALT CARPET. 


kingsway. hove. 













Reproduc d (iv kxnd permt'-stou of K < Ilhtfe J L H i \t I ( f . Hvrou^h Fn^tncrr and 'surveyor, HoWoru hvroiiih Couni.il 


PORTPOOL LANE PLAYGROUND. HOLBORN. WAS CONSTRUCTED WITH SOIL, 
STABILIZED WITH LOMIX EMULSION AND CEMENT, TO SPECIFICATIONS 
PREPARED BY BRITISH BITUMEN EMULSIONS. LTD. 


LOMIX 


for mixing with soil and aggregates 


COLFIX for cold surface dressing and grouting 
SURFIX for hot surface dressing 

BRITISH BITUMEN EMULSIONS 

Slough Trading Estate 

Phone . Slough 21261 
Works: Slough, Chester, Glasgow 


LTD 


1 1 


T ^ T. 1 . 





Roads Reconstruction (1934) II- 

LIMESTONE and GRANITE 
TARRED MACADAM 
BITUMINOUS MACADAM 
CONCRETE AGGREGATE 

In accordance with British Standards 


SAFTIPHALTE 

A PROPRIETARY BITUMINOUS MEDIUM-TEXTURED CARPET 
SAFE AND DURABLE UNDER THE HEAVIEST TRAFFIC CONDITIONS 


WE ARE MANUFACTURING AND MARKETING LICENSEES FOR 

DAMMANN ASPHALT 

THE IDEAL SAFE FINE-TEXTURED CARPETING MATERIAL 
MANUFACTURED STRICTLY IN ACCORDANCE WITH THE 
DAMMANN ASPHALT CO.’s SPECIFICATION 


HEAD OFFICE: 


LONDON OFFICE: SALISBURY OFFICE: 


STONELEIGH HOUSE, 
FROME, SOMERSET 


STOCKLEY LANE, Midland Bank Chambers, 
WEST DRAYTON, SALISBURY 

MIDDLESEX 


Telephone : West Drayton 3041 
(3 lines) 


Telephone 2361 (4 lines) 


Telephone : SALISBURY 3491 




Teign Valley Concrete Co. L- 

TRUSHAM, CHUDLEIGH. SOUTH DEVON 


PRE-CAST CONCRETE PRODUCTS 
OF ALL DESCRIPTIONS 


MANUFACTURED WITH FIRST-CLASS AND 
ACCURATELY GRADED NATURAL STONE 
AGGREGATES ONLY 


WORKS 

TEIGN VALLEY CONCRETE CO., LTD., TRUSHAM, CHUDLEIGH, S. DEVON 

Telephone Chudleigh 211 5 j6 

MELLS ROAD CONCRETE WORKS, MELLS ROAD STATION, NEAR FROME, SOMERSET 

Telephone Melts S6 

ROADS RECONSTRUCTION (1934) LTD., STOCKLEY LANE, WEST DRAYTON, MIDDLESEX 

Telephone West Drayton 3041 
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HIGHWAYS 

CONSTRUCTION 


LTD. 


INCORPORATING THE BUSINESS OF THE FRENCH ASPHALTE COMPANY. 


ASPHALT SPECIALISTS 


since 1871 


ASPHALT FOR 

ROAD SURFACING 


STEAM ROLLED 
MASTIC (hand laid) 
ROCK NON SKID (Monopok) 


MONOPHALT MASTICS FOR 

BUILDING CONSTRUCTION 

NATURAL ROCK ASPHALTE MASTICS 
PITCH MASTICS 

for Roofs, Floors, Dampcourses, etc. 



GLASGOW 

BIRMINGHAM 


MANCHESTER 

READING 


HEAD OFFICE 


IDDESLEIGH HOUSE, CAXTON ST.S.W.I 


phone; abbey 4366 
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RUNWAYS 



HIGHWAYS 



ALWAYS 


^ DE TRAVERS 




AND ASSOCIATED COMPANIES 




THE VAL DE TRAVERS ASPHALTE PAVING CO. LTD., 21-22 OLD BAILEY, LONDON, E.C.4 
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CONSTABLE, HART & CO. LTD. 

BURWOOD HOUSE, CAXTON ST., WESTMINSTER, S.W.1 

Telephones- Abbey 1551-5 Whitehall 9323,7 

★ 

Public Works Contractors 

AND 

Specialists in Supplying and Laying 

TARRED AND BITUMINOUS MACADAM 
COLD CARPETS 
ROLLED ASPHALT 

AND 

HOT AND COLD SURFACE DRESSING 

★ 

Branch Offices: 

Temple Chambers, 8 St. Johns Square, Cardiff Telephone - Cardiff 6248 

6 Grove Road, Redland, Bristol 6 ,, Bristol 38404 

28 Sliver Street, Wellingboro’, Northampton ,, Wellingboro’ 2077 

21 Brentgovel Street, Bury St. Edmunds „ Bury St. Edmunds 1201 

Highbury Buildings, London Road, Cosham, Portsmouth ,, Cosham 75027 

Daimler House, Paradise Street, Birmingham 1 ,, Birmingham Midland 0437 

15 St. James Chambers, St, James Street, Derby „ Derby 46687 

Lombard Buildings, Standishgate, Wigan „ Wigan 44145 
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I 


PAHIJAMFNJ- SQ, I.ONOON 


Jiitift “Clnsr-ii)/' of Surf.Kt* 


'The resurfacing of this im- 
portant thoroughfare with a 
permanent non-skid surface has 
recently been conipleted by this 
Company, w^ho will be pleased 
to supply full technical details 
upon request 



Section of Surface as laid at above 


THE NEUCHATEL ASPHALTE CO. LTD. 

19, GROSVENOR PLACE, WESTMINSTER, S.W.l 

• Sloane 7123 

Ai.so AT GLASCJOW, MANCHESTER, NEWCASTLE-ON-TYNE.BmMINGHAM, PORTSMOUTH, FROME, OFFUAM 
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Hundreds of Millions — not tens of thousands, nor odd millions, but 
Hundreds of Millions— of gallons of Tar were used in the construction 
and maintenance of aerodrome runways during the war. Despite 
this intensive production effort, the Industry still found it possible 
to improve the quality of its products — as witness British Standard 
Specification 76 : 1943. 
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NOTES ON 

HARD LIMESTONE 


A valuable feature of Limestone of the hard Mountain Type is 
Its great compressive strength (in many cases exceeding 40,000 lb. 
per sq. inch). The following features also are worth noting. 

As a Coated Stone: Limestone offers remarkable adhesion to 
tar and bituminous binders, thus ensuring a high degree of 
durability under the heaviest traffic conditions. 

As a Concrete Aggregate: Good concrete mixes incorporating 
Limestone of the hard Mountain Type offer, besides great com- 
pressive strength, high flexural strength, added resistance to 
cracking and a non-slippery surface. 

For Structural Work: The great compressive and flexural 
strengths of Limestone; its resistance to cracking and its well- 
known fire-resisting qualities make it the ideal aggregate for 
structural concrete. 

Hard Limestone is provided for In British Standards. Good supplies are 
available in all gradings. 


THE LIMESTONE FEDERATION 

Amalgamating The British Limestone (Roadstone) Federation and The Lime and Limestone Federation of 

Great Britain. 

CRAIGS COURT HOUSE . 25 WHITEHALL . LONDON . S.W.l 


R 
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W. & J. GLOSSOP, LTD 

Civil Engineering and 
Surface Dressing Contractors 


Surface dressing in all its branches wiiti 

LARGEST FLEET OF AUTOMATIC PRESSURE SPRAYERS 
AND GRITTERS IN THE KINGDOM 

ROAD CONSTRUCTION IN 'FARRED MACADAM 
OR CONCRETE 

EXCAVATION AND DEMOLITION WORK I-XECU^FED 

TAR SPRAYING, CONSTRUCTIOxN AND REPAIRS 
OF PRIVA'FE DRIVES, AND GARDEN PA'FHS, ALSO 

CRAZY PAVING 

COMPLETE CONSTRUCTION OF TENNIS COURTS IN 
TURF, I'ARRED MACADAM, OR CONCRETE SURFACES 
INCLUDING FENCING 

TARRED LIMESTONE, SLAG OR GRANFl’E SUPPLIED 


Hfad and Registered Offices 

HIPPERHOLME, HALIFAX 

Telephone - HIPPKRHOLME 6926f» 

London Offices 

BROADWAY CHABfBERS, HAMMERSMITH, W.6 

Telephone - RIVERSIDE 3874-6 
ALSO AT 

YORK - GRANTHAM - BRIDGEND - EXETER 

ESTABLISHED 1906 








Apparatus for testing for 

conformity to Standard Specifications 

including: 



PENETRATION 

DUCTILITY 

VISCOSITY 

MELTING AND SOFTENING 
POINTS 
FLASH POINT 
HARDNESS 
SIEVE ANALYSIS 

Full equipment can be supplied for 
testing: 

ASPHALT 

BITUMEN 

TAR 

OIL 

MINERAL AGGREGATE 
SOIL 

to B.S.I., A.S.T.M,, and other 
Standard Specifications 


Automatic Penetrometer 


A technical advisory service is available 


Write to- 


THE HUTCHINSON INSTRUMENT CO., ITD. 

ST. GEORGE’S WORKS . ALL SAINTS ROAD . ACTON . LONDON W.3 
Telegrams; Hutchitest Ealux, London. Telephone: Acorn 5031 1213 
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straight 
to the 
point 



Colade, the original Bitumen Emulsion, was 
first sprayed by the Dussek Company in 1913. 

It requires no heating, and can be used 
straight from the drum or pressure tank, 
saving both fuel and time. Colade is ideal i 

for Surface Dressing, Grouting, Patch* m 
ing, Sealing, Carpeting, Tack Coating, 

Soil Stabilization, etc. Services in> ^ 
elude Lorry and Portable Motor- W 
operated Pressure Spray Tanks, F 


r Road and Rail Tanks for 
delivery In Bulk to Depot 
or Site, as well as Drums. 
Laboratory control of pro- 
duction ensures manufacture of 
the highest Quality Uniform 
Emulsions to B.S.S. 


makes non-skid roads 


DUSSEK BITUMEN & TAROLEUM LIMITED 

EMPRESS WHARF B R O M L E Y - B Y - B O W LONDON . E3 
Telephone ADVance 4127 Telegrams: TRINIDITE, LONDON 

AND AT WARRINGTON GLASGOW AND CARDIFF 

Branches AJ*oc»atcd Compomts ond Agents tn Holland, Now Zealand, Australia, South Africo 
British East Africa, Palestine 


COLADE COLD LAID ROAD SURFACE DRESSING 


PRODUCT 


DB 10 dm 






Camperdown Bttumen Refinery, Dundee 



Contractors for all types of Asphalt & Bituminous Surfacings. 
Manufacturers of “BITUPHALT” Liquid Bitumen, 
“BRIGGSFALT” Road Compounds and BITUMEN EMULSIONS 
Also "CHALLENGE” Expansion Jointing. 

WILLIAM BRIGGS A SONS, LTD. DUNDEE Telephone 82211 (6 lines) Telegrams Bitumen, Dundee. 

WORKS DUNDEE, ELLIOT JUNCTION, and LADYBANK (Fife) 
BRANCHES LONDON, ABERDEEN, EDINBURGH, GLASGOW, LEICESTER, LIVERPOOL, NORWICH 
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ROAD CONSTRUCTION 

SURFACING & 

MAINTENANCE 


BRISTOWES TARVIA LTD. 

TARSPRAYING CONTRACTORS 
TARMACADAM MANUFACTURERS 
CARPETING MATERIALS SUPPLIED 
AND LAID 


'Prvia 

FOR SPRAYING & MIXING 


ASSOCIATED ASPHALT CO., LTD. 

PITCH MASTIC & MASTIC ASPHALT 
FLOORING, ROOFING & DAMP COURSES 
ROLLED & MASTIC ASPHALT FOR ROADS 


‘‘RUFFIT” 

BITUMINOUS 

CARPETS 


STEVE’S EMULSIONS, LTD. 

COLD BITUMINOUS EMULSIONS TO 
BRITISH STAN]:)ARD SPECIFICATION 
FOR Spraying, Grouting, Patching, Etc 


55% or 62% BITUMEN 


Road Maintenance & Stone Supply Co., 

I.ul 

GENERAL CONTRACTORS 
ROADS & SEWERS, EXCAVATIONS 
SITE CLEARANCE, PLANT HIRE 


GENERAL 

CONTRACT 

WORK 


Cuteline LIMITED 

WHITE LINE ROAD ENAMELS 
WEATHER & SEA RESISl'ING PAINTS 
PAINTS FOR ALL PURPOSES 


Cuteline 

PAINT 


QUEENSBERRY HOUSE, SOUTH KENSINGTON 

Telephone: 

Kensington 2216 (5 lines) 


LONDON, S.W.7 



NON-SKID 
HARD-WEARING 
IMPERVIOUS 
LIGHT SURFACE 

DELIVERIES BY 
ROAD OR RAIL 


■ Manufactured by 


HILLHEAD QUARRIES LTD. 

BUXTON, DERBYSHIRE 


Te/.: BUXTON 765/7 


'Grams: ‘'HIGHWAYS” 
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THE IMPROVED WOOD PAVEMENT CO. LTD. 

Blackfriars House» New Bridge Street, London, E.C.4 

Telephone: CENtral 9326 , 


®1S.17B 



WATERSW ALLOWS QUARRIES 

BUXTON 

DERBYSHIRE 

★ 

Suppliers of 

BITUMINOUS MACADAM 

AND 

TAR-SPRAYING CHIRPINGS 

★ 

CONCRETE AGGREGATE 

AND 

PRESSED CONCRETE 

FLAGS and kerbs 

★ 

Telephone: BUXTON 1243 (3“ lines) 
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Development of London Airport 



Cortractors Cforge W/m^ey & Co , Ltd 


Chief Resident Engineer } G Coiquhoun, Esq 


Over 100,000 tons of Graded River Aggregates have been supplied 
by us to Air Ministry specifications on this important controct 

LONDON BALLAST 

COMPANY, LTD. 

550 PORCHESTER TERRACE 

PADDINGTON, LONDON, W.2 


QUARRIES IN 
MIDDLESEX 
SURREY 

BUCKINGHAMSHIRE 

■ 

Prompt deliveries in 
London and Home 
Counties 


Specialists in the 
production of 
Washed and Graded 
Aggregates 

■ 

Phone : Paddington 7778, 3738, 7962 


SAMPLES AND PRICES 
WILL GLADLY 
BE FORWARDED ON 
REQUEST 

m 

Write or phone 
your problems and 
enquiries 
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Above One of the overhead hopper bins that load wagons 
at the rat^ of lo tons per minute. 

Right: Sand Dredger at work 

Below. Dredging completed. Readv to start the homeward 
journey. 
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<REAL GRir... 

SAND AND AGGREGATES 

For the finest quality Washed Sand and Aggre- 
gates and supphes of all the leading brands of 
cement, get in touch with the Bristol Sand & 
Gravel Co , Ltd. We have the largest fleet of 
dredgers in the Bristol Channel and, with lornes 
working from depots at Bristol, Bridgwater, and 
Gloucester, we can guarantee immediate delivery 
of any quantity 



BRISTOL SAND & 
GRAVEL CO., LTD. 

DUNDAS WHARF, 128/9, Redcliffe Street 
BRISTOL 

■nd Bt Bristol Romd, BrldfWBtor, and Gloucastar Docks 

Telephones 

flR/STOL215-M BMDGWATER 2^B9 GLOUCESTER 2B9e 

Telegrams : 

*• PEBBLE/* BRISTOL 






^THE above road is still in good condition. SAL-FERRICITE is 
specially suitable for road surfaces, and for screeding under 
wood biJcks. It IS definitely HARD; WATER. OIL and GREASE- 
PROOF, DUSTLESS, and practically UNWEARING and NON-SKID. 
The above road has an enormous amount of heavy traffic, day 
and night. SAL-FERRICITE has also been used on roads by the 
Essex C.C., Herts. C.C , Birmingham Corptn., Wandsworth B.C., 
Watford T.C., Prestwich D.C., Teddington D C., Chiswick D.C., 
Cork Corptn., Colchester T.C., Burnley T.C., City of Manchester, 
Brentford D.C., Barton and Heywood D.C., etc. 


jfAL-riE RICH CITE 


HARDENS AND WATERPROOFS CONCRETE AT A VERY LOW COST 


SAL-FERRICITE & TRADING 

748, FULHAM ROAD Tflephonc | vVttpr^m' 322^5 

119, VICTORIA STREET • F-mcIt., w.l,r..n, London. 


CO. LTD. 

LONDON, S.W.6 
LONDON, S.W.1 


269 


THOMAS 


ADHESION FACTS about 
AGGREGATES & BINDERS 


Limestone and Tar 



Wet limestone coated 
with ordinary tar 
Stripping occurred 
immedi ately and, after 
I hour’s immersion, 
stripping was ioo‘’„ 


Same aggregate, same 
tar, plus i"„ Wetfix 
Result lOO ’o coating 
& NO STRIPPING, 
even after one hour’s 
immersion in water 


WETFIX stops STRIPPING 


This IS one of a number of photographs which prove that Wetfix stops 
stnppmg The Wetfix Brochure contains the complete series showing 
actual road and laboratory tests with wet and dry aggregates A 
copy is available on request. Let us have your name and address 


SWAN & COMPANY LIMITED, TUDOR LODGE, THE PARK, CHELTENHAM 

KMaZE 
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SAVE 


25 7. in STEEL 
50 7 . in LABOUR 


JOHNSON'S Steel Wire Lattice 

This electrically welded steel-mesh fabric is 
ideal where a prefabricated reinforcement is 
required for floors, walls, roofs, roads, etc 
Supplied m both square and rectangular mesh, 
in both sheets and rolls to B S.S. 785 and 1221 
Economical in first cost and effects tremen- 
dous savings on the job Saves 25°,,', in steel 
and 50° „ in labour 

JOHNSON'S "BRICKTOR" 

Laid in the horizontal joints of walls, adds 
tensional and lateral strength, saves footings, 
and guards against settlement, vibration, and 
uneven loading. Easy to manipulate — this 
woven wire mesh is supplied in rolls 75 ft 
long by various widths from 2 in upwards 



We specialize in the design and production of reinforcements 
for concrete and brickwork — our staff of technical advisers 
are at your service at any time when you have any problems 
you wish to discuss. 




NSON'S REINFORCED CONCRETE ENGINEERING C? 


ARTILLERY HOUSE, ARTILLERY ROW, LONDON, S.W.I 

Telephone: ABBEY 264-8 
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1 IVL VVLIGII rs MADU 40, 45, 50, 60 

and 80 D,'c. 

DELIVERED IN ROLLS 36 or 72 inches 
wide. Standard length m roll is 
250 yards, but too yard rolls can 
be supplied 

FOR SPECIAL NEEDS non-standard 
widths of roll can be made, or 
sheets cut to any specified size. 

PRICES ARE CONTROLLED and range 
from ijd. to 2id. a square yard 
approximately, according to sub- 
stance. 

IBECO IS British-made. 


M m M M 

IBECO 

m m m m 


IBECO is a world-patented waterproof concreting paper 
now in rapidly-extending use where concrete has to be laid 
on a porous subsoil. Waterproof throughout its texture, 
IBECO completely prevents unwanted drainage from the mix 
and so ensures proper setting and hardening of the slab. 

It is light in weight and small in bulk for easy transport ; 
it withstands rough handling and trampling without 
loss of its waterproof properties. It does not deteriorate 
in store. Economical in cost, it is additionally useful as a 
curing overlay. Specify ibeco for jobs in hand or in 
prospect. Samples and further data from 


C. DAVIDSON & SONS LTD 

MUGIE MOSS, BUCKSBURN, ABERDEEN 

Telephone ■ Aberdeen 34. Telegrams • Paper Aberdeen 

DISTRIBUTORS : DAVIDSONS PAPER SALES LTD. at • 

LONDON ; 23 Upper Thames Street Liverpool ; 6a Mathew Street. 

NEWCASTLE : 42 Corporation Street. Edinburgh : Boroughloch Square. 

ABERDEEN : 4 Trinity Quay Glasgow : 98 Dunlop Street. 

AGENTS : 

BRITISH BITUMEN EMULSIONS LTD., Trading Estate, Slough, Bucks. 

FERGUSON & HARVEY, Thistle House, Low Hill, Liverpiool. 

WM. FIRTH & CO. LTD., I Lifton Place, University Road, Leeds, 2 . 

IRISH COLD BITUMEN LTD., 126 Stranmillis Road, Belfast. 
coLFix (DUBLIN) LTD , East Wall Road, Dublin, C lo. 
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Fqt new Trunk Roads or roads on 
Housing sites, the ‘TWISTEEL’ 
organisation is ready and at your 
service, as usual. 

Specify Fabric to British Standard 
Specification ‘WIREWELD’ 
Hard Drawn Wire B.S.S.1221 Part 
A and ‘TWISTEEL’ Cold worked 
Steel B.S.S. 1221 Part B. 


TWISTEEL REINFORCEMENT LTD. 

ALMA STREET* SMETHWICK* STAFFS. 

Telephone Smethwick 1991 (5 linet). 

SALES: 8 BUCKINGHAM PALACE GARDENS, LONDON, S.W.1 

Telepboha: Sloans 921t-9 
and at Belfast, Warrington and Glasgow 
Tsisphona Noi. Baifaat2M9< 3 (linai). Warrinf ton 173. Glasgow City 7MI (4linat] 
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TAKE ADVANTAGE OF 



M J/l^ Call's 

ATOBAR ■ 

WELDED FABRIC REINFORCEMENT 

can be quickly and correct!/ positioned 
with the minimum of labour. MATOBAR Is 
supplied in square mesh for roads, slabs 
and rafts and long mesh for foundations and 
all suspended work, in rolls or in flat sheets. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 

TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 
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i^The PART that 

is as important 

as the WHOLE 



RUBEROID CONTRACTION AND EXPANSION JOINTING is 

the most satisfactory jointing to withstand changes of temperature. It 
becomes and remains a component part of the concrete road or runway 
in which it is used. Requires no ironing down and no top filler. Made from 
imperishable materials and is absolutely waterproof. Supplied in lengths up 
to 6 feet and to suit all standard depths of concrete; in thicknesses from 
to 1 inch. 


RUBEROID CONCRETING PAPER. Use Ruberoid Concreting Paper 
m the road bed. It prevents absorption of liquid cement into the sub-base 
and aids free movement of the slab. SAMPLES SENT ON REQUEST. 



PLUVEX BRIDGE INSULATION. A 

flexible form of insulation of bridges against 
percolation of surface water. Used with 
uniform success’ on bridges of all types for 
many years. Remains flexible and elastic at 
all temperatures. Write for Catalogue 
No. 327. 


House, New Oxford Street, London, W.C 1 


RESTORATION of 
CONCRETE ROAD 
LEVELS 


O/t/aiNAL LEVEL 



HAKD CORE 


SUB - SO/L 



MARDcoae 4 soe - jo/x 

COA/SOL/OATEO sy GROUT 


ROAD SLAB RESTORED 
TO ORIGINAL LEVEL.. 


THE 

C EMENTATION 

OMPANY LTD. 

BENTLEY WORKS ■ DONCASTER 

TELEPHONE: DONCASTER 54177^-9 TELEGRAMS: CEMENTATION qpNCASTER 
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HIGHER SPEEDS . . . HEAVIER LOADS . . . 
REINFORCEMENT IS A VITAL FACTOR. 
T. C. JONES . .. SPECIALISTS IN REINFORCEMENT, 
BAR AND MESH . . . DESIGN ■ FABRICATION • FIXING 


T. C. jONES & COMPANY LIMITED 

WOOD LANE, LONDON, W,I2 Telephone: Shepherds Bush 1020 


466 /JR IS 
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Inefficient jointing materials extrude when compressed, “mushroom”, break off, and are 
carried away by traffic. Gaps appear which become packed with grit and small stones. 
Unless regular maintenance sealing is carried out, spalling and disintegration are the result. 
These risks can be avoided. You can have first-class, permanent joints by using 

“FLEXCELL” .„h “ELASTITE” 

NON - EXTRUOINO IMPREGNATED CONCRETE COLOURED 

FIBRE JOINTING SEALING COMPOUND 


The total cost of the road will be increased by no more than one-half of i per cent — a small 
charge for so effective an insurance against high maintenance costs and possible breakdown. 


“ Flexcell ” ts composed of long springy cane fibres. Every fibre 
ts impregnated, rendering it rot-proof and durable. It is easily 
compressed, and has a high resiliency factor Will not extrude 
and forms a cushion between adjoining slabs. “ Elastite ” seals 
the top or so of the joint, preventing excess water seeping down 
to the subsoil. It matches the colour of the concrete and does 
not become brittle in low temperature or run under hot sun. 



Have you had a copy of the new issue brochure “ Expansion & Contraction Joints in Concrete Construction ” ? 

If not, please ask for a copy. 


EXPANDITE LIMITED 

CUNARD ROAD, LONDON, N.W.IO Tel. Elga r 51 S 1 (4 lines! 
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“HARTLIDS” & “LOCKLIDS” 


FOR 


MODERN MAIN ROADS 


Good Roads Require the Best Equipment 
in Manhole Covers and Side Entrance Gulleys 



The ‘‘HARTLID” Manhole Cover and Frame 


THE MOST SUCCESSFUL YET INVENTED 


GUARANTEED PERMANENTLY NON-ROCKINi; 


Made in several types, weights and sizes to suit Tarmacadam or Concrete Roads 
ONE MAN VV] I'M A PICK CAN RAISE OR LIFT OUT I'HE COVER 
THOUSANDS IN USE THROUGHOUT THE COUNTRY 










The “LOCKLID” 
Side Entrance Gidley 

Automatically locks when closed C.in only 
be opened with Regulation Fiftmg Key 
Increased frontal opening by elimination of 
the usual top cross bar 
Front and bottom gratings optional 
Adjustable to any depth of kerb by means 
of loose sill See illustrations 3 and 5 
Can be supplied to suit full or half battered 
kerbs. 

All parts irremovable by unauthorised per- 


HARTLEYS C™) Lm 


Engineers 


STOKE-ON-TRENT 
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METROPOLITAN CONCRETE WORKS 

LIMITED 

Sole makers of 

"METROGRAN" PAVING 




PAVING.— Illustrated is a corner of one of the paving yards which are always kept 
fully loaded to ensure well-matured stock on delivery. “Metrogran” paving is 
' produced on Fielding and Platt Hydraulic Presses and manufactured to BSS 368 '1936. 

KERBS.— “Metro” Kerbs are produced by a high-speed vibratory process m all 
standard sizes, and in compliance with BSS 340. 

Our technical sales staff is available to discuss our "WINSLOT" concrete fencing and other products 

METROPOLITAN CONCRETE WORKS, LIMITED 

IMBER COURT, EAST MOLESEY, SURREY Telephone EMBerbrook 2211 

Members of Cast Stone and Concrete Federation. 
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for modern drains 


Post-war drainage is a major economic 
problem, high speed laying is essential 
with no failures. Linasco Corru- 
gated Concrete Pipes serve these needs 
their manufacture is a great im- 
provement on all other methods. 

The process the vertical spinning 

method, ensures that each pipe is made 
of the same unvarying high standard 
of quality to meet aU the requirements 
of B.S.S. 556. 

By specifying Linasco, Surveyors will 
ensure the use of pipes which will give 
lasting service. 


LINA$CQ.iJ 





Li MASCO PI PBS 


{CENTRIFUGALLY SPUN) 

Use PORASCO Patent Porous 
PIPES for UNDER DRAINAGE 

The pipe that stands up to B.S.S. No. 1194 of 1944. 
“Forasco” leads the held in solving drainage problems 
Highest results in B.S.S porosity tests. 6' Forasco pipe, 
for example, passes 8 gallons per minute per lineal foot 
Exceeds B S S requirements for crushmg strength 
(e.g. 2362 lbs per lineal foot for 6" pipe). Forasco pipes 
cost less than Agricultural pipes. Less lines are needed. 
Forasco centres are placed up to 50 feet apart against usual 
12 feet 6 inches No mamtenance with “Forasco” pipes 
No roddmg Cannot silt up. Roots cannot enter pipe Ime. 

Write for particulars to: 

INSULATED CONCRETE PIPE COMPANY LIMITED 

LITTLETON LANE, SHEPPERTON 

Telephone. CHERTSEY 2269 Telegrams. "LINASCO”, Shepperton 
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ALEXANDER PRODUCTS LTD. 


Telephone : 
Bristol 81002. 


STOKE BISHOP, BRISTOL 9 


Telegrams ' 
“Alexphalt." Bristol. 




ELKINGTON 


“GATIC’’ 

WATERTIGHT AND NON-ROCKING 

COVERS AND FRAMES 



The Mam Features of the “GATIC” cover are . 

Because of the continuous metal-to-metal contact of its vertical, as well as horizontal, seatings with its 


frame, the cover is immovable under traffic as 
Easily opened and closed by means of 
Jack Screw Keys. 

Supplied in any size to withstand specified 
loads. 

DUCT COVERS AND GRATINGS 


well as being watertight. Also it is 

Multiple part covers up to 42 in. span for 
main roads, 48 in for yards and pavement. 
Require no cross supports. 

For greater spans removable centre joists 
are provided. 

OF THIS DESIGN ARE AVAILABLE 



All “Elkington-GATIC” covers and frames can be opened by fitting removable hinges, a moment’s 
operation. Hinges provided with steel safety pins to secure cover in open position. In crowded streets 
a cover opened this way causes a visible obstruction to oncoming traffic and takes up less room than 
one opened m normal manner. 

PLEASE WRITE FOR FULLY ILLUSTRATED CATALOGUE TO 

THE DOVER ENGINEERING WORKS LTD. 

ST. STEPHEN’S HOUSE, WESTMINSTER, LONDON., S.W.i 

TELEGRAMS REGISTERED OFFICES TELEPHONE 

•'CITAG PARL ” LONDON DOVER. KENT WHITEHALL 2250 
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Section Six 


MODERN ROAD-MAKING METHODS 


Page 

Administr \ ijoN, Costing and Emimvping ior 

Road Construction 28(5 

ClMl ENr.INLLRINO CoNFRAI.rORS AND SpiT IMIS 1 s IN 

Roadwork '50') 

T'ue IloLi owa\-Radiai Sc.hfmi- for CoNc.Rnn 

( !arri \(.iA\ \\ In 1 1 RSI- u I IONS J0<) 
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ADMINISTRATION, COSTING AND ESTIMATING 
FOR ROAD CONSTRUCTION 

By S GEODES, E S Dipl . RTC Glasgow 


This subject is one of first importance, whethci 
the works are cairied out by direct Jaboui undei 
the supei vision of the Highway Engincei and his 
staff, or by a civil engineeiing firm under contiacl 
to the Highway Authority 

ADMINISTRATION 

In admmistoiing works of Road Construction 
the mam objects to be aimed at are 

1. Sound workmanship 

2. Work consti lined at a fast rate of progress 

3. Work constructed at low cost. 

The fundamentals are as follows: 

1 The administrative staff on the site and the 
foreman, gangers, and leading hands con- 
trolling the plant and labour must be thor- 
oughly experienced in the class of work under 
construction. 

2. A “Programme of 
Work” should be 
drawn up in order 
that the various 
Items of work are 
commenced in the 
right sequence and 
at the correct time 

3 The plant used on 
the work should be 
sound and capable 
of giving sustained 
effoi t with the mini- 
mum of time lost in 
breakdowns 

4. The labour should 
be correctly appor- 
tioned to the plant 
in order to keep it 
working to capacity 
with no excess of 
labour idling 

5. The material deliv- 
ery to the site should 
be so regulated 


that both plant and labour aic kept con- 
stantly employed. 

Having drawn up the pi ogramme the Ibllowing 
should then be computed 

1 The plant lequircd to cany out each com- 
ponent operation and when it must be on the 
site leady for work, 

2 The labour requiied It is good policy to 
keep the amount of labour as small as 
possible, utilizing modern plant The general 
tendency is for loieirieii and gangcis to 
“Over labour" 

3 The materials requiied and the daily material 
delivery should be so regulated that the 
plant and laboui are kept working to capacity 
The graph shown 111 Fig 1 illustrates forcibly 
how plant costs tan soar if they are not “fed 
to c.a]5acity”. 

Procrkss Charts 

The keeping of weekly 
progiess charts is good 
policy, as from them can 
be obtained the following 

How much work has 
been carried out 
undei the compon- 
ent operations plot- 
ted at the end of the 
current week. 

The total amount of 
work done to date. 
Whethei the actual 
pi ogress IS keeping 
up with the pro- 
grammed amount 
(sec Fig. 2). 

COSTING 

Costing the work of 
construction is generally 
carried out for the main 
Items of the work, the ob- 
ject of such costing being: 



C YARDS MATERIAL DELIVERED PER HOUR TO THE 
PLANT 

Fic 1 . — Graph Showing Incrbasp in Cost per Unit 
IF PijSNT is not Supplied to Capacity 
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ADMINISTRATION, COSTING AND ESTIMATING FOR ROAD CONSTRUCTION 


1. To ascci tarn 
how the M ork 
as a whole is 
progressing in 

from a finan- it 

„ 1 . I < «,ooo 

rial point ol v 

view y 

2. To ascertain 5 5,ooo 
il the individ- , 
ual Items of g 4,000 
work c ostrd ~ 
are being 
earned out in 
c on foi rnity 
w ith the esti- 
mated rusts 

3. To obtain 
data for pui- 
poses of luturr 
estimating 
From an esti- 
mating ]}oint 
of vie\i , these 
data aic best 
redured to 
terms of plant <uid Jaboui houis per unit of 
work since such hour constants aic not affected 
by the vanability of phiiit hue rates and 
labour t ates of pay pei houi 

Mfthcid of Costinc: tiif Works (it Consfruc-tion 

Various methods ol costing ate possible, but iti 
evolving a costing system, its object should lie 

1 To ensuie that it is simple ,ind not unduly 
costly to operate 

2 To pioduce costs whicli are as accuiate and 
ti lie as possilile 

It IS usual and pieferable to cost the works of 
construction weekly. 


Assuming that 
a weekly costing 
system is adopted, 
the following arc- 
entailed 

(,a) The uoik 
p e r f o 1 med 
under the 
various items 
ofwork has to 
lie ineasuied 
up. This 
might refer to 
such ivork as 
excavation 
and haul to 
tip, lay clink- 
er on sub-base 
lay concrete 
m carriage- 
\s ays, etc 
(^) The plant 
and laliour 
houis involv- 
ed have to he 
carelully allocated to ilie vaiious items of work 
(i) 'J'hc cost of the materials used pci unit of 
work must lie rorppuled or measured. 

Thf Mr.ASUiU MnNj 01 the Work Done 

A tvpicitl Woiks Measuieinem Sheet is shown 
m Table I. 

Plant and Larour. At i ocation 

The system whereby lhe»plani and laboui hours 
aie allocated to the various items of work must be 
both cjuick and simple, loi this i.s generally carried 
out by the foreman or ganger in charge of the 
construrtion of the work It will be appreciated 
that great care and accuracy must be exercised in 



ITc 2 -Procbi-ss Chari Hulk Excavation 

I tus ffraph sliows typu at results T In. work was hehincl schi iluU- at first, lull 
was specclfcl up and eventually finished ahead of schedule 


Table 1 

lYPICAL WORK.S MEASUREMENT SHEJiT 


Works Measurement 

Ganger J Smith H'eef. Undwg I'iih Ju]y, 1946 

Contract Gednol Road Ctonsiriirtion 


Item 

Description 

Unit 

Weeki 

Quantitjy 

Previous 

Quaniity 

Quantity 
to Date 

1 

Kxcavate over site to formation level and haul to tip not exceed- 
ing 440 yards haul 

Cu Yds. 

700 

1100 

1800 

2 

Trim Formation 

Sq Yds 

1420 

2130 


3 

Supply and lay 3 in consolidated clinker 

Sq Yds 

1400 

2100 

3500 

4 

Supply and lay 6 in. reinforced concrete all as specified 

Sq. Yds 

1320 

2000 
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Table II 

TYPICAL ALLOCIA’I’ION SHEET FOR PLANT AND LABOUR 


Plan I and Labour Hour Wllriy Allocation Sheet 

Ganger. J Sniilh IVeek Ending 13lh JuK, 19-16 

Contract Gcdnol Road Construtiion 





Labour Hout 

f 


Plant Hour's 







i Cu Id 

5 Ton 

14/U) 

2 Ion 

Item 

De\cn/>/i(>n 


Btfielayer 


Alechanical 

Tipping 

Concrete 

1‘elrvl 



Brtck- 

and 

Lahouiei 

Lxeuvaior 

Lorries 

\hxer 

Roller 



layer 

Jointer 


Machine 

Lorry 

Machine 

Machine 






No 3 

\£u '5,8,9 

A'o 7 

No 2 

1 

Excd\aie diul haul to Up 



48 

48 

14 1 



2 

rrim rormatinn 

— 

— 

96 

- 




i 

La> and roll 3 in consolidated 









i linker 


— 

144 

— 


- - 

48 

4 

La) (j in reinforced roncictc 

— 

— 

336 

— 

96 

48 



allocating those hours to the vaiious items of work, 
if the costs produced aie to he accurate 

'1 o this eiicj, It IS advTsaliJe to have a dailj 
allocation sheet fot plant and laliour, summarized 
at the end of the week on a iveekly plant and 
labour allocation sheet 

It should be impressed on the foreman or ganger 
that he must allocate all time to the items of woik 
and not to iiielevani ttems, as the tendency is to 
allocate time to such items as unlo.iding pipes, 
etc , thinking that by so doing they aie keeping 
down tlie cost ol the actual pipela)ing The 
unloading, is, of course, pait and parcel of the 
pipelaying and should be allocated under such 

This tan lie obs’iated il the \aiious items ol woik 
against which time has'to be. allocated, are filled m 
on the allocation sheet by the engineer, as this en- 
sures the time being allocated to the relevant items 

A typical allocation sheet is shown in Table II 

The daily allocation sheet is similai to Table II 
except that it is headed “Plant and Labour Hour 
Daily Allocation Sheet" 

In Older to illustrate costing systems two simple 
methods of costing m IiicIi have been proved b) 
experieiK c are shown 

In method No. 1, the cost of the material pei 
unit, if any, is calculated and a small percentage 
added to it, to allow foi waste. 

In method No. 2, the actual quantity of material 
IS measured In method No 1 the production of 
the costs IS cheap, tjuick, involves no measurements 
of mateiials, and has proved quite satisfactory. 

Method No 1 . 

This method is earned out in the following 


1. The weekly allocated plant and labour hours 
are monied out under the various items of 
work 

2 The cost of the matciial per unit is woiked 
out and a percentage added to it to allow for 
waste 

3 The work is measuied up weekh, and the 
w’cekly quantity of w'ork done undei the 
vaiious Items ol woik is calculaled. as is the 
progressive quantity to dale 

Having entered these data on thi cosi sheet tin 
costs arc produced thus 

(ct) The plant cost and the labour cost per unit 
of work are found by dividing the plant and 
labour sveekly tost by the coi lespoiidmg 
quantity of woik done for tin week undei 
that Item 

{b) The “All in” weekly cost per unit, wheie 
mateiials aic piescnt, is found by adding 
the calculated material cost per unit to the 
plant and labour oi laboui only cost ])ei 
unit as the case may be 

(c) The progressive costs are found in a similar 
manner, the progressive costs being divided 
by the progressive amount of work done 
under the vai lous items of work 

Example i illustrates this method 

Example / 

Calculate the weekly plant, labour and material cost 
of concreting a road, the following being the plant and 
labour allocated cost and the total concrete placed in the 
work for the week in question: 

i. Qjianlity of concrete placed in the work~soo 
cu yds. 


manner. 
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2 . The material cost of the concrete as calculated= 28 s. 
per cu. yd 

j The plant cost ar allocated for the week=f^AO. 

4 The labour cost as allocated for the week—fflb. 

The costs per cu yd are worked out on the 
following lines 

40 

Plant cost per cu yd ^ =4/- per cu yd. 

T . ,25 

Laboui cost per cu yd P''"' 

The total plant lalioui and material cost pei 
cu yd. is therefore 

Plant cost = +/- per cu yd 

Laboui cost - 2/G per cu yd 

Material cost --- 28/- pei cu yd 

Total cost — 34/() per cu yd 

Assuming the estimated cost was 36/- per cu 
vd the saving per cu. yd is 1 /6 oi put in anothei 
wa), the actual cost is 4 16 per cent lower than 
the estimated cost 

Me I HOD 2 

.So far as the plant and laboui cost per unit is 
concerned, Method No 2 is earned out in a manner 
similar to that of Method No 1 The material cost, 
however, is arrived at from the actual measurement 
of the material used in (he work, this being done 
thus 


Assuming that the amount of mateiials used per 
week rn concreting a road is required, the material 
is measured and noted on a weekly material 
allocation sheet. In connection with this it will be 
noted that 

1 Any concreting material lying on the site at 
the end of each week has to be measured and 
the measurement recorded 

2 The material delivered to the site during the 
week has to be measured and such measure- 
ments recorded 

The typical material allocation sheet shown in 
Table 111 indicates how the data are recorded and 
how, from this, the material used for the week is 
calculated 

Example 2 illustrates Method No 2 
Example 2 

Calculate the weekly plant labour and material cost of 
(oiureling a road, the following being the particulars 
relating to the work, 

1 “’All-in-Ballast" used during week — 200 cu yd'; 
Cost, delivered to site=i 2 j- per cu yd 

2 Cement used during week ~^4 tons 

Cost, delivered to site, including sacks—Byj- per ton. 

3 . Total amount of concrete placed, measured in situ 
= 160 cu yds 

4 . Allocated weekly plant cost =£32 

5 Allocated weekly labour cost=£2Q. 


Tabih III 

fYPICAI. MATERIAL ALLOCATION SHEET 


Ganger. J. Smith 


Maiiriai Wkfkly Allocation Shi-lt 
Contract Cediiol Road Construction 


Week Ending ISihJuly, 194(> 


7 th July 

8 th July 
10th July 
11th July 
12th July 
13th July 



Delivered Site 
during the week 


Material remain- 
ing on Site at 
end of working 
week 


All in Ballast used for Wcelt=(10 plus 220) — 30 — 200 Cu Yds 
Cement used for Week=(2 plus 40)— 8= 34 Tons, 
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The costs per cu yd. are worked out on the 
folJowing lines 

32 

Plant cost = ~ 4/- per cu yd 

20 

Laboui cost -= 2jb per cu yd. 

i’he material cost is 

£ s d 

200 cu yds of “All-in Ballast” at 

12/- per cu yd. 120 0 0 

34 tons of cement at G5/- per ton 110 10 0 


Total 230 10 0 


Total actual cost of the work 

constructed to date 6 ' 1 7 1 9 

Total estimated cost of the work 

constructed to date 6 'C 18 — 20 

Mole — The percentage the actual cost of the 
work IS above or below the estimated cost is given 
by subtracting the actual progiq^sive cost (col, 
19) from the total estimated cost (col 20) or vice 
versa, and dividing this by the actual progressive 
cost. 


ESTIMATING FOR ROAD WORK 


'This lepreseiits the cost of IfaO cu. yds. of tonciete 
as measured in the work 

'I'he material (ost of 1 cu yd is therefoie 


£230 10 0 
100 


28/10. 


The total plant labour and material cost pei 
cu yd IS theieloie 


Plant cost 4/- 

Laboui cost 2/6 

Material cost 28/10 
Total cost 35/4 pci lu >d 

Assuming, aij \sas done in Example 1 that the 
estimated cost was 36/- pei cu yd , the saving per 
cu. yd IS 8d , oi put in another way, the actual 
cost is 1-85 per cent lower than the estimated 
cost 


Thf WiiFKiv Cost Shi ft 


The Unit costs arc. recorded on cost sheets and 
these should show not only the weekly but also 
the piogressive costs, as the latter represent the 
fan average costs appertaining to the work. It 
IS such costs which are an important asset when 
estimating. 

In the typical cost sheet shown in Table IV, all 
the data which it is desirable to record are included, 
the columns being numbered to simplify then- 
explanation The method of working out the 
cost IS as follows, the numbers representing the 
number of the columns. 


Weekly plant cost per unit 
Progressive plant cost per unit 
Weekly labour cost per unit 
Progressive labour cost per unit 
Weekly plant, labour and 
material cost per unit 
Progressive plant, labour and 
material cost per unit 


Column 

7— 4=12 
9—6=14 

8— 4=13 
10-^6=15 

11-1-124-13 = 16 

11-f 14-1-15=17 


The estimation of the cost of load construction 
work IS influenced by such factors as 

1 'The nature of the site and class of giound 

‘2. The weather conditions likely to prevail, i c. 
a summer job or a winter one 

3 Water may oi may not be available on the 
site 

4. Tcmponiry loads may lie lequired in order 
to get access to the site 

Estimates are produced from recorded cost data 
Ilf similai works carried out, these costs being best 
lecorded, lor purposes of estimating, in terms of 
plant and labour hours per unit of work since such 
data IS uriallected by any fluctuations m plant oi 
laboui rates The “building up” of a price from 
first principles backed by experience also enters 
into estimating, but to produce a sound and accur- 
ate estimate, the main items comprising the major 
parts of the work should lie based on actual 
average costs of similar works 

TAblils of Estimaiing Data usid for Estimating 

Purposes 

In order to illustrate how estimates aic “built 
up”. Tables V to XXVIII give representative 
estimating data for various component operations 
in connection with the construction .and recon- 
sti uction of roads. The data are showm as plant and 
labour hour constants, so are in no way affected 
by variation in plant hire rates or labour rates. 
The material required per unit of work is also 
stated, so that the estimator has available all the 
necessary data. 

Tables of Multipliers 

Tables of multipliers are shown for use with the 
plant and labour hours shown in the tables of 
estimating data, their function being to supply 
much information in concise form. Multipliers 
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are also used in connection with carrying out work 
in different classes of ground, the main data shown 
referring for example to sand, and the multipliers 
covering other grounds, such as clay, giavel, chalk, 
etc. As an example of this, the data shown in 
Table VIII, page 294, are for excavating in firm 
sand, multipliers being shown for other classes of 
ground. 

Hour Constants shown in Estimating Tables 

The plant and labour hours are those taken for 
the unit of work shown which, when extended by 
the monetary rates prevailing, represent the cost 
of producing the unit of work in question. 

The method of using tlie tables is as follows 
Plant Cost per unit of Work 

The plant cost per unit of work is obtained by 
multiplying the plant hour constants shown in the 
tables by the hire rate or working cost of the plant 
per hour This hire rate or working cost per hour 
must be wholly inclusive of 

1. The machine hire rate per hour allowing for 
depreciation, repairs and renewals. 

2. The wages of the operator per houi 

3. The cost of the fuel oil and grease consumed 
per houi. 

4. The cost of insurance and licence costs, if 
any 

Labour Cost per Unit of Work 

The labour cost per unit of woik is obtained by 
multiplying the labour hour constants shown in 
the tables by the prevailing labour rate of pay per 
hour. 

Material Cost per Unit of Work 

The material cost per unit is obtained by 
calculating the amount of material required in the 
unit of work, allowing a reasonable percentage 
addition to allow for waste. 

The tables of estimating data shown refer to: 

1 . Excavation 

2. Road foundation work 

3. Construction of roads in concrete. 

4. Tarmacadam and bituminous macadam sur- 
facing to roads. 

5. Surface dressing to roads. 

6. Granite sett roads. 

7. Wood block paving. 

In connection with these data the following notes 
are important. 


1. The result arrived at from the data shown 
represents the estimated cost of the work 
only, 1 e the plant labour and material cost, 
and is not a rate to tender 

2 To allow for “overheads” and “profit” a 
percentage addition of sufficient amount 
must be added to the estimated cost 

3. In using the data shown, care must be taken 
to ensure that no part or parts of the opera- 
tions involved in carrying out the work ate 
omitted 

e.g. concreting is shown under more than 
one table The data shown in Table XIII, 
page 296 aie lor “mixing and placing only ” 
Transporting the concrete is dealt with in 
subserjuent tables. The same applies to 
excavation, this being shown as “excavate 
and load only” under 'I'able V, the trans- 
porting to tip being built up from data 
shown in other tables 

In such cases more than one tabic has to be 
used in order to “build up” the estimate ot 
the cost 

4 The cost of such items as watching and 
lighting, traffic control, supply of water, 
haulage of plant and temporary roads is 
not allowed for, these are the subject of addi- 
tional cost should they be icquircd on the 
work. 

EXCAVATION 

The data shown for estimating purposes in con- 
nection with excavation for roadwork is foi 
excavation carried out by mechanical plant of 
two kinds VIZ. 

1 . Mechanical excavators of the skimmer type 

2. Tractors and scrapers. 

Excavation bv Mechanical Excavators of 

the Skimmer Type 

In estimating the cost of excavation carried out 
by the above type of plant, three items have to 
be noted in order that the cost may be estimated, 
viz: 

1. The time taken by the plant to dig and load 
1 cu. yd. of solid material into the vehicle 
used to transport it. 

2. The time the vehicle stands while 1 cu. yd. is 
loaded into it, and, knowing how many 
cu. yds. of solid material it can hold, the 
time it stands whilst being loaded. 

3. The time the vehicle takes to travel to tip, 
offload and return for the next load. 
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Table V 

EXCAVATION BY MECHANICAL EXCAVATORS FITTED WITH SKIMMER EQUIPMENT 

Motei — 1 The Hours shown arc those taken to Dig and Load One Cubic Yard They also represent the Hours the Trans- 
porting Plant Stands while One Cubit Yard ol material is loaded into it 
2. For the Cubic Yards of material (Solid) hauled per Load, using various types and sizes of vehicles, see Table VI 
3 For the Time taken by v'arious types of Transporting Plant to haul to tip at various lengths of haul, see page 294 


Bucket Capacity of 

Nature of Ground and Plant Hoitrs Excavating and Loading per Cubic lard 

Note — The Hours shown also represent the Hours thi rransportxnti Plant stands while One Cubic lard is haded into tl 

Machine in Cu Tds 

Firm Sand 

Loamy Sotl^ Soft or 
Sjndy Clay or Marl 

Gravel 

Stijf Clay 

Soft Chalk 

i 

0 083 

0 120 

0 130 

0 141 

0 166 


0 050 

0 070 

0 075 

0 085 

0 100 

i 

0 037 

0-051 

0 056 

0 063 

0 074 

8 

0 025 

0 035 

0 038 

0 043 

0 050 

i 

0 022 

0 030 

0 033 

0 038 

0 044 


0019 

0 027 

0 029 

0033 

0 038 

1 

0 017 

0 024 

0 026 

0 030 

0 034 


In oidei that the cost of excavation may be 
estimated fot various combinatiotis and sizes of 
excavating and ti unsporting plant, tables are 
shown fot the lollowmg. 

{a) 'I’hc lime taken by vatious sizes of excavat- 
ing plant to dig and load 1 cu. yd of solid 
material (Table V.) 

Vote. — ^The plant hours shown in this table also 
lepiesent the hours the vehicle stands while 1 cu 
s,d IS loaded Tnto it 

{b) The cubic yards of solid excavation hauled 
per load using various types and capacities of 
haulage plant (Table VI ) 

\l) The time taken by the vehicles to haul the 


load to tip, offload and letuin for the next 
load (Table VII, page 294 j 

Hole — The length of haul shown m the table is 
the distance from the point of loading to the point 
o( offloading. 

In order to illustrate the use of these tables, the 
following examples are shown 
Example i 

Estimate the lost of excavating ioft day, using a 
i cu yd mechanical excavator, filled with skimmer scoop 
equipment, 5 -lon lorries fitted with mechanical tipping 
gear being used to transport the excavated material to Up 
The length of haul (oneway) is j mile. One labourer if 
in attendance on the excavator, while three are employed on 
th- tip, a total of q. men 


Table \ I 

THE CUBIC YARDS OF SOLID M.ATIiRIAL HAULED PER LOAD BY VARIOUS TYPE.S 

Of TRANSPORITNG PLANT 

Yales 1 111 Iranspurting by dumpers or wagons the bulkage of the material should be taken into account Such vehicles 

are rale.d on a volume basis, their struck measured capai ity being staled The vehicles, however, have a Heaped 
Capacity” the load being heaped in the vehicle In thr table the lubic yards hauled per cubii yard of “Struck 
Measured Capacity” allow fur normal heaping of the loads and the bulkage of the various materials, thus a 2 
cubic yard dumper hauls 2 x0 80= 1 bO cubit yards of stiff clay (solid) per load , , , 

2 In hauling excavated materials by lorry, the weight of load earned should not exceed that which the vehicle 
is designed to carry 


Nature of 
Material hauled 

Weight of the 
material in the 
solid cu yds 
per Ion 

Chalk 

0 58 

Soft or Sandy 


Clay . 

0 75 

Stiff Clay 

0-69 

Gravel 

0 75 

Loam . . 

0-87 

Marl . . ' . . 

0 75 

Sand . . 

0-87 

Soil 

0-83 


1 -ton 

lorry 


0 58 

0 75 
0 69 
0 75 
0 87 
0 75 
0 87 
0 83 


It by lorries cu yds of material (wild) hauled per load 

The cu yds of solid 
material hauled by 
dumpers or in wagons 
per cu yd. of ‘‘'Struck 
measured capacity' ’ 

2-tan 

lorry 


4- ton 
lorry 

5-lon 

lorry 

6-Wn 

lorry 

1 16 

1 74 

2 32 

290 

3 48 

0-70 

I 50 

2-25 

3 00 

3 75 

4 50 

0 85 

1-38 

2 07 

2 76 

3 45 

4 14 

0 80 

1 50 

2 25 

300 

3 75 

4 50 

1 14 

1 74 

261 

3 48 

4 35 

5 22 

0 92 

1-50 

2 25 

3-00 

3 75 

4 50 

0-98 

1 74 

2-61 

3 48 

4 35 

5 22 

1-09 

1'66 

2 49 

3 32 

4 15 

4 98 

090 
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Table VII 

THE TRAVELLING TIME TAKEN PER LOAD BY VARIOUS TYPES OF TRANSPORl ING PLANT TO 
HAUL TO TIP, OFFLOAD AND RETURN FOR T HE NEXT LOAD 

KoUs — 1 The hours shown are the average hours taken per round trip intluding the time taken to offload They do not 
allow for the time the vehicle stands while it is being loaded See Table V. 

2 For the cubic yards of material (solid) hauled per load See Table VI. 


Length of haul from 
point of loading to point 
of offloading 

Type of haulage plant tued and plant hours per load 

Lorrus fitted 
with mechanical 
tipping gear 

Dumpers 

Tractor drawn 
wagons 

Locomotive and 
Decauville wagons on 
i> ft. gauge track 

100 Yards 

0 08 

0 10 

0 12 

0 19 

220 Yards 

0 10 

0 12 

0 18 

0 27 

440 Yards 

0 13 

0 17 

0 29 

0 33 

660 Yards 

0 15 

0 21 

0 37 

0 38 

880 Yards 

0 17 

0 25 

0 43 

0 45 

1 Mile 

0 28 

0 38 

0 62 

0 66 

2 Miles 

046 

— 

— 

— 

3 Miles 

0 63 

— 

— 

— 


Table VIII 

EXCAVATION BY TRACTORS AND SCRAPERS 


Note — The hours shown are for extavating hrm sand For other classes of giound use multipliers as shots n in Table IX 


Type of 
tractor 

Drawbar 
Horse power 


Length of haul (one way) 

in Itn yards and plant hours per cubic yard 

heaped cu yds 

struck cu yds 

100 

200 

300 

400 

500 

D4 

35 

40 

3 j 

0 031 

0 038 

0 053 

0 060 

0 06b 

D6 

55 

7 5 

60 

0 019 

0 026 

0 034 

0 040 

0 045 

D7 

80 

95 

72 

0 016 

0 022 

0 028 

0 032 

0 037 

D7 

80 

11 0 

82 

0 014 

0019 

0 025 

0 028 

0 030 

D8 

113 

14 0 

11 0 

0 012 

0 015 

0019 

0 022 

0 026 

D8 

113 

15 0 

12 J 

0011 

0 014 

0 018 

0 021 

0 024 

D8 

113 

16 0 

125 

O-OIO 

0013 

0017 

0 019 

0 021 


For the purpose of thi<t example the following rate^ are 
assumed. 

Hire rate of \ cu. yd. mechanical excavator mclutfing 
driver, fuel and oil = i^j6 per hour 
Hire rate of y-ton lorries including driver, fuel and 
oil = 8j- per hour 
Labour Rate — sj- per hour 

From Table V, page 293. 

A ^ cu yd excavator with skimmer equipment 
digs and loads 1 cu. yd of soft clay in 00 53 hours 

From Table VI, page 293. 

Cubic yards of soft clay hauled in a 5-toti lorry 
per load — 3‘75 cu. yds. 

From Table VII. 

The travelling time taken by the lorry to haul 
to tip ^ mile away, offload and return for the next 
load =0 13 houis per load. 

The estimated cost of excavating and hauling to 
tip then is. 

Excavating per cubic yard. 

Mechanical excavator digging and loading 
0‘053 hours at 12/6=7 95 pence per cu. yd. 


Lorry standing whilst being loaded 
= 3 75 cu yds at 0 053 hours per 
cu yd -0 20 hours 

Loiry travelling only to tip, offload 

and return for the next load -^0 13 hours 

.• Total lorry hours per load =0 33 hours 

0 33 

. Lorry hours per cu yd. —3 ^ 5 = 0'09 hours. 

•. Transporting cost per cu yd =0-09 hours at 
8 /- per hour =8 64 pence pei cu yd 

'Labour hours per cubic yard. 

4 No, labourers at 0 053 hours cach=0 212 
hours at 2/- per hour = 5 09 pence per cu yd 
The total estimated cost of the excavation is 
Plant excavating cost 7-95 pence per cu. yd. 
Transporting cost 8 64 pence per cu. yd. 

Labour cost 5 09 pence per cu. yd. 


Total estimated cost =21 '68 pence per cu. yd. 

Note. — Any cost incurred in hauling the plant is not 
allowed for in the estimated cost shown. 
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Example 2 

Calculate the cost oj excavalinq soft clay, using a 
D6 tractor and 6 cu yd. scraper, the average length of 
haul {one way) being ^oo yds For purposes of this 
example it will be assumed that the hire rate oJ the 
tractor and scraper including driver, fuel and oil, is joj- 
per hour 

From Table VIII. 

Hours taken by a D6 tractoi' and scraper to 
excavate firm sand to a 400 yd haul=0 04 hours 
pel cu. yd 

loom Table IX, the multiphei for soft clay is 
1 33 

plant hours per cu yd —1 33 0 04 houib pet 

cu yd 

—0 0.33 hours per cu yd 
•, 4’he estimated cost of excavating — 0 053 houis 
at 30/-=19 08 pence per cu vd 

Note. — Any cost incurred in hauling the plant is not 
allowed for in the estimated cost shown 

ROAD FOUMDATIONS 

Road foundations consist of such materials as 
brick or coiicrcle hardcore, stone pitching oi 
cone rett in \ilu It is usual to lay consolidatetl 
cliiikei on tile formation prior to laying the 
foundation nialeiial piopet 

In constructing foundations ol'chnkci, haidcore, 
etc , the compression of the material under the 
weight of the roller used for consolidation has to 
be allowed for in assessing the amount of material 
required to produce one square yaid to the required 
(.onsohdated thickness 

In Tables X and XI the amount of material 
requited to produce one scjuarc yard to the 
consolidated thifkncsses shown is stated, these 
amounts allowing for consolidation The per- 


Table IX 


TABLE OF MULTIPLIERS FOR USE WIl'H TABLE 
Vllf FOR GROUND OTHER THAN FIRM SAND 


Nature of Ground 

Plant Hour Multiplier 

Firm Sanfi 

1 00 

Firm Soil 

1 25 

Gravel 

1 25 

l^oainy Soil, Solt or Sandy 


Glav and Marl 

1-33 

Sufi Clay 

1-50 

Soft Chalk 

3 00 


tentage increase to allow for tins consolidation is 
also stated The percentages shown strike a fair 
avciage, having been computed from piactical 
experience of normal foundation works. 

Fxamples are shown illustrating the “build up” 
of the estimated eost of such work 

Example i 

Calculate the cost oJ supplying, laying and rolling 
') in of lonsohdated clinker laid on the Jormation of a 
new road, the following being the prevailing rates 

line rate oj 2 -lon petrol roller inclusive of driver , fuel and 
oil — _ 5 /- per hour 
iMbour rale ---- sj- per hour 

Material cost of clinker delivered site -= 6j- per cu yd 

Referring to Table X, the cost per squaie yaid 
IS given by 

2-tc)n pciiol 

roller —0 01 B hours at 5/- —1 08 pence 

Labour —0 07 hours at 2/- --1 68 pence 

Material cost 

of clinker — Olllcu yds. at 6/- — 8 00 pence 

10 76 pence 

The total estimated cost of 3 in consolidated 
chnkci — 10 76 pence pei sq yd 


TablI' X 

LAY \NU ROLL CLINRER PER SQUARE YARD 

yfole — riie data shown are based on clinker weigfnng 50 lb per cubic foot, and an allowance of 335 per cent is made for 

consolidation 


Comolidated 
thickness of 
clinker laid 
m uiches 

Lay and roll clinker per square yard 

Chnker required per sq yd 


Labourer 

hours 

cubic yards 

tons 

hours 

2 in. 

0 074 

0046 

0016 

006 

3 in. 

0 111 

0 069 

0 018 

0-07 

4 in 

0 148 

0 092 

0 020 

008 

5 in 

0 185 

0 115 

0 022 

0 09 

6 m. 

0 222 

0140 

0 024 

0 10 
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Fable XI 


LAY AND ROLL BRICK OR CONCRETE HARDCORE PER SQUARE YARD 


Note 


The data shown are based on brick hardcore weighing 70 lb and concrete hardt ore weighing 80 lb per cubic foot in the 
loose, and an allowance of 33^ per cent is made for consolidation 

If the hardcore is handpacked, use a labour multiplier of 2 50 with the labour hours shown 


Consolidated 
thickneis of bruk 
or concrete hardcore 
laid in inches 


4 in 

5 in 

6 in 

7 in 

8 in 

9 in 
12 in 


Lay and roll bnck or concrete hardcore per square yard 


Hardcore required per square yard 


Buck 

Concrete 




- 

- 

- - - 

Roller 

Labourer 

cubic yard\ 

tons 

cubic yards 

ton<: 

hours 

hours 

0 148 

0 123 

0 148 

0 142 

0 025 

0 150 

0 185 

0 157 


0 178 



0 222 

0 189 

i 

0213 

0 027 

0 162 

0 260 

0 221 



0 028 

0-168 

0 297 

0 252 



0 029 

0 174 

0 331 

0 283 

0 333 

0 320 

0 030 

0 180 

0 444 

0 378 

0 444 

0 426 

0 033 

0 189 


Table XII 

CUBIC YARDS OF AGGREGATE AND SAND, AND TONS OF CEMENF REQUIRED TO MAKE 
1 CUBIC YARD OF CONCRETE OF VARIOUS MIXES 


Note — T he data shown are based on the aggregate voids being 40 per cent 



Mix 

Aggregate 

Sand 

Cement 



— 


cu yds 

cu yds 

torn 

Aggregate 

Sand 

Cement 




2 

1 

1 

0 76 

0 38 

0 42 

3 

1 

1 

0 90 

0 30 

0 32 

5 

li 

1 

0 80 

0 40 

0 29 

■Ml 


1 

0 82 

041 

0 26 

4 

2 

1 

0 84 

0 42 

0 22 

5 

2 

1 

090 

0 36 

0 20 

5 

n 

1 

088 


0 19 

5 

3 

1 

0 84 


0 18 

6 


1 

0 94 


0 17 


3 

1 

090 

0 45 

0 16 

7 

2i 

1 

0 96 

0 34 

0 15 

7 

3 

1 

0 92 

040 

0 14 

7 

4 

1 

0 88 

0 50 

0 13 

8 

3 

1 

096 

0 3b 

0-13 

8 

4 

1 

0 90 

0 45 

0 12 

9 

4 

1 

0-90 

040 

0 11 

10 

5 

1 

0 84 

0 42 

0 10 

12 

6 

1 

0 80 

040 

0-07 


Table XIII 

CONCRETING ROADS USING 10/7, 14/10 AND 20/14 CONCRETE MIXING PLANE OF THE DRUM AND 
HOPPER TYPE, THE MIXING PLANT BEING LOADED BY HAND 


Notes — 1 The hours shown are for mixing, placing and tamping the concrete only, the tamping being carried out by hand 
2 For transporting the concrete see Table XV. 

3, For laying reinforcement, curing, bullnosing edges, etc See Table XVII, page 299 


Descnptwn 

Type of mixing plant and plant and labour hours mixing, placing and 
tamping per cubic yard 

Concreting roads 

Note — The hours shown are for mixing, placing, 
and tamping only, see notes above 

10/7 1 

1 14/10 

20/14 

Plant hows 

Labour hours 



Plant hours 

Labour hours 

0-25 

2 00 

1 0 20 

1 80 

0 14 

1-54 
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Example s 

Calculate the cost of supplying, laying and rolling 
brick hardcore laid to a consolidated thickness of g tn , 
the following being the prevailing plant and labour rates- 

Hire rate of lo ton roller including driver and fuel 
= roj- per hour 
Labour rate ~ sj- per hout 

Material cost of brick hardcore delivered site — yj6 per 
cu. yd. 

Referring to Table XI, the cost per square 
yard is given by. 

Roller 0'030 hours at 10/- — 3 60 pence 

Labour 0 180 hours at 2/- = 4 33 pence 

Material cost of 

haidcorc 0 333 cu yd 7/6 —29 97 pence 


37 90 pente 

. . The total estimated cost of 9 in. consolidated 

hardcore -- 37 90 pence per sq yd 

CONCRETE ROADS 

Fot jiurposes of illustration, the contieting of 
roads is heie dealt with, using drum and hopper 
type mixing plant of the 10/7, 14/10 and 20/14 
type, these being (lopulaily used for this class ol 
woik Sepal ate tables are shown for the following 
operations 

1 Materials required to make 1 cu yd ol 
concrete of various mixes (Tabic XII ) 

2 Mixing and placing the concrete, the 
mixing plant being loaded by hand or 
mechanically (Tables XIII and XIM ) 

3 The cubic yards of concrete hauled pet load, 
using vaiious types and si/.es of tiansporting 
plant (Table XV ) 

4 The time taken by various types of trans- 
porting plant to transport a load of concrete 
from the mixing plant to the point ol oflf- 


Tabi 1 XV 

CUBIC Y.\RDS OF CONCREl t. HAULED PER LOAD 
USING VARIOUS SIZED LORRIES AND DUMPERS 
E'lC 


Note -The datj •shown are baseef on concrete weighing 
1 40 lb per cubic Toot 


Type oj plant used to transport 

Cubic yards of concrete hauled 

the concrete 

per load or per wagon 

1 Ton Lorry 

0 60 

2 Ton Lcjrry 

1 20 

3 Eon Lorry 

1 80 

4 Ton Lorry 

2 40 

5 Ton Lorry 

ttxi 

b 1 on Lorry 

3 60 

2 Gu Yd Dumper 

1 60 

(Jg VcJ Dumpri 

2 40 

f Gu Yd Derauville 


Wagons 

0 60 

1 (Xi Yd Der.a\iv\lle 


Wagons 

0 80 


loading, offload and leturn to the mixing 
plant for the next load (Table XVI, page 
298 ) 

The data shown allow foi mixing, transporting, 
placing and tamping the concrete by hand but does 
noi allow for fixing load forms and expansion 
)oints, liullnosing the edges, laying reinforcement 
or curing Data lor these operations ate shown in 
Table XVII, page 299 

Mixing and Placing Only (Tables Xlll And 

XIV) 

In these tallies aie shovMi the plant and labour 
hours taken to mix, place and lamp one cubic yard 
of concrete The hours shown extended by the 
pievailing plant and labour rates give the esti- 
mated cost of these operations per cubic yard of 
concrete 

Transporting the Coni.rete 

The time during which a vehicle is engaged in 
transporting a load ol concrete is the sum of: 


Table XIV 

CONCRETING RO.AD.S AS TABLE XIII, BUT MIXING PLANl LOADED BY MECHANICAL LOADING 

PLANT 

Note - The loading plant hours shown refer to those of a dragline, shosef or grab 


Description 

Type of mixing plant and mixing and loading plant and labour hours mixings placing and tamping per cubic yard 

Concreting roads 
J^ote — The hours 
shown are for 

10/7 

14/10 

20/14 

AUxtng 

Plant 

hours 

lM)adtng 

Plant 

hours 

Labour 

hours 

Mixtr^ 

Plant 

hours 

Loading 

Plant 

hour6 

Labour 

hours 

Alixxng 

Plant 

hours 

Loading 

Plant 

hour': 

Labour 

hours 

and tamping only 
See notes above 

021 

021 

1 47 

0 17 

0 17 

1 36 

0 12 

0 12 

1-20 
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1 The standing lime while being loaded 
2. The time taken to ttavel from the mixing 
plant to the point of offloading, offload and 
return to the mixing plant for the next load. 

The standing time during loading is the product 
of the mixing plant hours per cubic yard of conciete 
and the cubic yards of conciete hauled per load 
The vehicle hours taken to transpoit the con- 
ciete per cubic yard are the sum of the vehicle 
standing time plus the travelling time, divided by 
the cubic yards of concrete hauled per load 

In transporting concrete by locomotive and 
wagons the hours shown nj Table XVI aie per set 
of wagons By correctly assessing the number of 
wagons per set, in conjunction with the output 
of the mixing plant and the length of haul, one- 
set of wagons is being hlled v\ hilc anothei is 
being hauled 

The examples shown do not include the cost of 
watei, it being assumed that this has been allowed 
for elsewhere m the estimate, nor has any tost 
mcuired m connection with the haulage of plant 
been allowed for 

Example i 

C.aUulate the cost of mixing, tranforting, placing and 
tamping concrete in a road, the length <J haul from the 
mixing plant to the point oj offloading being one mile 
The concrete has to be 4 2 i by volume mix, using 

to J in. shingle, washed sand and cement The 
mixing plant used is a 14 MO revolving drum concrete 
mixer, jilted with a power loading skip, the mixer 


being loaded by hand The concrete is transported in 
5-ton tipping lames, jilted with mechanical tipping gear 

For purposes of this example the following rates are 
assumed- 

Hire rate of mixing plant inclusive of driver, fuel and oil 
= 6/- pet hour 

Hire rate of 5-Ion lorries, inclusive of drivei, fuel and oil 
— 8j- pet hour 
Labour rate - 2j- per how 

Cost of j\ to J in shingle delivered site— 12 j- per cu yd 
Cost of washed sand — 14 j- per cu yd 
Cost of cement irulusive oJ the charge for sacks = 65!- 
pet ton 

Mixino and Placing the Concrete per cubic 

YARD 

Fiom Table XIII, page 296, using a 14/10 
concrete mixer, the cost of mixing and placing the 
conciete only, is given by 
14/10 concrete 

mixing plant 0 20 houis at 6/- — 14 40 pence 

Laboui 1 80 houis at 2/- —43 20 pence 

57 60 

• The estimated cost of mixing and placing the 
concrete — 57 GO pence per cu yd 

Transporting the Congrfie per cubic yard 

Fiom Table XIII, the mixing plant hours per 
cubic yard — 0 20 hours 


Table XVI 

I RAVETLING TIME TAKEN BY VARIOUS TYPES OF TRANSPOR I'ING PEA.NT TO I RANSPOR I A LOAD 
OF CONCRETE FROM THE MIXING PLANT TO FHE POINT WHERE OFFLOADED, OFFLOAD AND 
RETURN TO THE MIXING PLAN'! FOR THE NKXI LOAD 

A'btcf — 1 The hours shown arc tliosc taken by the transporting plant in travelling only They do not allow for the time the 
plant stands wfnle it is being loaded 

2 I'he time the plant stands while it is being loaded is the mixing plant hours per tubir yard (as shown in Tables 
XIII and XIV) multiplied bv the cubic y-arcis of concrete haulecl per load 

3 The total transporting hours per cubic yard is the sum of the transporting plant standing time plus the travelling 
lime" per load divided by the cubic yards hauled per load 

4 In the case of transport by lorries the data shown are based on lorries fitted with mechanical tipping gear 


Type oj transporting plant used 

Lenlgh of haul from mixing plant to point of offoadvig and travelling time 
only taken by transporting plant to haul concrete from mixing plant to point of 
offloading, offload and return to mixing plant for next load in hours per load 

100 

yards 

220 

yards 

440 

yards 

660 

yards 

880 

yards 

1 

rnile 

14 

miles 

2 

miles 

Lorries Hours per load 

Dumpers Hours per load 

0.08 

0 10 

0 10 

0 12 

0 13 

0 17 

0 15 
021 

0 17 

0 25- 

0 28 
0-38 

0 37 

04fi 

Decauviile wagons and locomotive on 2-it 
gauge track' Hours per set of wagons 

019 

0-27 

0-33 

0 38 

0 45 

0-66 

— 

— 
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tahie xvn 

SUNDRY WORKS TO CONORETR ROADS 




Labour 

Descn/tlion 

Unit 

hours 

BuUiii>sr vdgrs with hullnost' trcv^tl per t-dgr 

1 .in Ft 

0 04 

Curing — La> and rrmovL hrsMan 

Sq Yds 

0 08 

Curing — Lay and rtmoNe* sand 

Sc] Y'ds 

0 20 

Curing — Lay and rt moxr vtatirproof paper 

Sq YcR 

0 07 

Curing by can\as covered Irainrs 

Sq Yils 

0 12 

Fix expansion jointing material b in deep 

I. in tl 

0 08 

Imx expansion jointing mauiial 9 in deep 

I in Ft 

0 12 

Fix stcc.! road forms 

Sq Ft 

0 11) 

lux limber road forms -stiaiglit 

Sq Fl 

0 21 

lux Liinbrr roaci foims — to quick sweep 

Sq Ft 

0 40 

La> sheet reinforcement weighing lb sej yd 

Sq \ d 

0 03 

Lav sheet reinforc enieni weighing 4 lb sq yd 

Sq Yd 

0 04 

Lay shut l ic iniorccment weigfiing > lb sq yd 

Sq Yd 

OO'i 

Lay slice l reinfurt eincrit weighing (> lb sq yd 

S(] Yd 

0 06 

Lay sJuct leinfoic emciit weighing 7 lb sq yd 

Sq Yd 

0 07 

Lay w'aU rproof pajK 1 

Sej Yd 

0 02 

Apply sihcatc of soda per dressing (0 07 galls per stj vd ^>1' 4 of 



water to 1 of sjln atf / 

Sq Yd 

0 04 


Raiiii XVIU 

SURFACUNC, RO\DS Wllfi TARRED SiAG PRR SOUARL V\RD 


1 I lit data shown au hascci on hr<ik» ii slag wcigliing 87 Ih pei t iihir f()ut 

2 ] h<- data sliown at< rt>r tarrtd slag laid in ait'as in < xtcss of 'iOO squall vards For aie as loss 

than tills Lisi die tabli ol inuliiplitis shown on fiagt 'lOO i lahli VXD 




l.ay and roll tarred slat; per square yaid 



7 

ivrtd yeifuved pet square yard 



C4onioh(l(iler} 








thichu'ss of 

liottom loul 

7 op ( oal 

Holler 

Labour 

tnru'd doii 

- 


— — 

" 

hours 


Uiid iu mJiC'K 

I'htLknfW 


'Thickness 





VI tmhts 

1 Otl^ 

in tncbrs 

/ ous 



t 

14 

0 0G() 

i 

0 022 

ooiri 

0 10 


U 

0 Otib 

1 

0 044 

0018 

0 12 


I4' 

0 077 

i 

0 033 

0 018 

0 12 

.3 

2 

0 088 

1 

0 044 

0 021 

0 11 

•3 

2t 

0 100 


0 033 

0 021 

0 14 



0 110 

1 

0 044 

0 024 

0 lb 

4t 

2 * 

0 121 

i 

0 033 

0 024 

0 lb 

4 

i 

0 132 

1 

0 (M4 

0 027 

0 18 

4 


0 143 

? 

0 033 

0 027 

0 18 


7/if(f J)ala are also aftfilnable to tarmacadum and bituminous macadam iurfacim; 


From Tdblc XV, pdgc 297 a 5-ton lony hauls 
3 00 cu yds of concrete per losid. 

.• Loiry standing time whilst being loaded 

= 3 00 cu yds a 0 20 hours 
= 0 60 hours per load. 

From Table XVI, the travelling time only taken 
by the lori-y to haul from the mixing plant to a 
point a mile away, offload and return to the 
mixing plant is 0 28 hours per load 

The total lorry hours pci load of 3 00 cubic 
yards of concrete therefore is 0’88 hours, or 0 29 
hours per cubic yard. 

Estimated cost of transporting the concrete per 
cu. yd. = 0-29 hours at 8/- = 27 84 pence per cu yd 


Ma'iisrim, Cost of Conc.rf,il pf,r cubic yard 

Referring to Table XII, page 296, the material 
cost of 4 2 1 concrete per cubic yard is given by 

H to i 111 

Shingle 0 84 cu yd at 1 2/- = 120 96 pence 

Washed sand 0 42 cu yd. at 70-56 pence 

Cement 0'22 tons at 65/- —171 60 pence 


Add for waste say 2i per cent. 


= 363-12 
= 9 08 


The estimated material cost = 372-20 pence per 
cu yd. 
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Table XIX 

SURFACING ROADS WITH TARRED LIMESTONE PER SQUARE YARD 


NoU’i — 1 The data shown arc based on solid limestone weighing 155 lb per cubic foot. 

2 The data shown arc for tarred limestone laid in areas in excess of 500 square yards For 

areas less than this use the multipliers shown in Table XXI 



Lay and roll tarred limestone per square yard 

Consolidated 

Tarred limestone required per square yard 



thickness of 













tarred lime- 

Bottom coot 

j Top coat 

Roller 

Labour 

stone laid 
t/i inches 





hours 

hours 

Thickness 


Thukness 



in inches 

Tons 

tn inches 

T07iK 



2 

14 

0 064 

i 

0 021 

0 015 

0 10 


14 

0 064 

I 

0 042 

0 018 

0 12 

24 

U 

0 074 

I 

0 032 

0018 

0 12 

3 

2 

0 084 

1 

0 042 

0 021 

0 14 

3 


0 094 

i 

0 032 

0 021 

0 14 

:u 

24 

0 105 

1 

0 042 

0 024 

0 16 

31 

21 

0 115 

3 

4 

0 032 

0 024 

0 lb 

4 

3 

0 126 

J 

0 042 

0 027 

0 18 

4 

34 

0 136 

i 

0 032 

0 027 

0 18 


Table XX 


SURFACING ROADS WITH TARRED GRANllE PER SQUARE YARD 
Koies — 1 The data shown are based on solid granite weighing 166 lb per cubic foot 

2 1 he data shown are for tarred granite laid in areas in excess of 500 square vaids hor areas 

less than this use the multipliers shown in Fable XXI 


Lay and roll tarred gramU per :>qu(tre %ard 


(..on <iol\daied 
thickne^^ nj 
tarred 
granite 
laid tn wrhe<i 


Tarred gramU required per square yard 


Bottnin coat 


Top coat 


Thickness 
in inches 


Tons 


Thteknew 
Vi inches 


2 

14 

24 

u 

24 

li 

1 

2 

3 

21 

34 

24 

34 

2} 

4 

3 

4 

31 


0 072 
0 072 
0 084 
0 096 
0 108 
0 120 
0 132 
0 144 
0 156 


i 

1 

1 

i 

1 

i 

1 


7 on % 


0 024 
0 048 
0 036 
0 048 
0 036 
0 048 
0 036 
0 048 
0 036 


Roller 

hour'. 

Labour 
hour \ 

0015 

0 10 

0 018 

0 12 

0018 

0 12 

0 021 

0 14 

0 021 

0 14 

0 024 

0 16 


0 16 

0 027 

0 18 

0 027 

0 18 


The Data shown in Tables XIX and XX are also applicable to tarmacadam and bituminous macadam surfacing. 


TABLfc XXI 

TABLE OF MULTIPLIERS FOR USE WITH TABLES 
XVIII XX. TARMACADAM AND BITUMINOUS 
MACADAM WHERE THE AREAS SURFACED ARE 


LESS THAN 500 SQUARE YARDS 


Area of Surfacing laid in .Square 

Plant and Labour Hour 

Tards 

Multipliers 

0 to 20 

2 50 

over 20 to 50 

2 10 

over 50 to 100 

1 80 

over 100 to 200 

1 60 

over 200 to 300 

1-40 

over 300 to 400 

1 20 

over 400 to 500 

MO 

over 500 

100 


Table XXII 


SQUARE YARDS COVERED BY VARIOUS SIZES 
OF CHIPPINGS OR GRAVEL PER CUBIC YARD 
AND PER TON 


Stfe of 
chtppmgs or 
gravel 

Square yards covered 

Per 

cubic 

yard 

Per ton 

Sand 

Granite 

Limestone 

Gravel 

Sand 

220 

190 



_ 


4 

180 

— 

178 

138 

183 

i 

160 


156 

173 

160 

i 

140 

— 

133 

148 

137 

4 

110 

— 

102 

114 

105 

1 

90 

— 

82 

94 

83 
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The total estimated cost of the concrete mixed, 
transported, placed in the work and tamped by 
hand per cubic yard is: 

Mixing and placing — 57 60 pence 
Transporting = 27 84 pence 

Material cost —372 20 pence 

457 64 pence 

Exa7iiple 2 

Calculate the plant, labour and material cost per cubic 
yard of mixing, transporting and placing concrete in a 
new roadway, the length of haul from the mixing plant to 
where deposited in the work being one mile. The concrete 
mixer used is a soji^ mixer rnerhamcally loaded by 
dragline and the transport used to transport the concrete 
IS Decauville wagons, hauled by a locomotive on 2 -ft 
gauge track, one set being filled while the other is being 
hauled 

For purposes of this example the following rates ate 
assumed. 

Hire rate of 2 oJt 4 mtxei including driver, fuel and 
oil—yjG per hour 

Hire rate uj dragline including driver, juel and oil 
—pj- pet hour 

Hire rate of locomotive wagons and rails— -8jG per 
hour 

Labour rate-— 2 j- pet hour 

Material cost of the concrete per cubic yard is as shown 
in example No i, 'ffz 20 pence per lu. yd 

Referring to Table XVI, page 298, the time 
taken by a locomotive to haul to tip one mile 
distant from the mixing plant is 0 66 hours per trip. 

Refening to Table XIV, page 297, a 20/14 
mixer loaded by dragline produces one cubic yard 
in O' 12 hour 

0 66 ^ j r 

In 0 66 hours it produces — or 5 50 cu yds of 
concrete. 

. . Suflicient wagons per set must be used to haul 
5 50 cubic yards of concrete per trip Say 8 
No 3/4 cubic yard wagons. 

Tabcf XXIII 

LABOUR HOURS TAKEN TO SWEEP DOWN 
SURFACES AND APPLY CHIPPINGS OR GRAVEL 


OF VARIOUS SIZES 


SiV of Chippings or 
Gravel used 

Sweep down surfaces and apply chtp- 
ptngs or gravel. Labour Hours per 
Square tard 

Sand 

0 018 

i 

0 020 

i 

0-022 

i ... 

0-024 

i 

0 026 

i 

0-030 


Mixing, Plap.ing and Tamping the Concrete 

PER CUBIC YARD 

From Table XIV, page 297, tlie plant and 
labour cost of mixing and placing only per cubic 
yard is 

Concrete mixer hours —0 12 at 7/6 -t= 10 80 pence 

Dragline hours — O 12 at 9/- =12 96 pence 

Labour hours =1 20 at 2/- -28 80 pence 


52 56 pence 

■ The estiniati'd cost of mixing and placing only 
=52 56 pence per cu yd 

Transpor'I'ing the Concrete per ouuig yard 

Locomotive houis hauling 5 50 cu yds =0 66houis 
per trip 

■ Locomotive hours hauling 1 00 cu yd 

-0 12 

The estimated cost of transpoiting the concietc 
=0 12 houts at 8/6=12 24 pence 
The total estimated cost of the concrete is 
therefore 

Mixing and placing = 52 56 pence 
Transporting — 12 24 pence 

Mateual cost =372 20 pence 


Total =437 00 pence 

Note -In connection with the above the cost of 
hauling the plant, locomotive, rails, wagons, etc., 
and the laying and lemoval of the tiack are not 
allowed for and must be taken into account 

TARMACADAM AND BITUMINOUS 
MACADAM SURFACING 

The above surfacing is earned out with aggre- 
gates suitable for road surfacing work coated with 
bituminous tar. tar or tar compounds, the aggre- 
gates most commonly used being broken granite, 
limestone, gravel or slag 

Under the weight of the roller the surfacing 
material compresses, and this must be allowed for 
in assessing the amount of material re,quircd to 
produce one square yard of finished surfacing to 
the consolidated depths specified. In Tables 
XVIII to XXI, the amount of material required 
per square yard allowing for such consolidation is 
shown and the data are for laying and spreading 
by hand. 

Table XXI gives multipliers for use in conjunc- 
tion with the data shown in the estimating lables, 
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where the ai ea to be laid is less 


Tabi.f XXIV 


than 500 square yards 

Example {material, tarred slag) 
Calculate the cost of supplying, 
laying and rolling tarred slag in 
two coat work on the prepared 
foundation of a new road, the area 
being in excess of ycto square yards 
The finished consolidated thuk- 
ness IS to be j in., the bottom coat 
being 2\ m and the tup 2 in thick 
The material is delivered on site 
in mechanical tipping lonies and 
the following are the prevailing 
plant, labour and material rates 

Hire rate of loller inclusive of 
driver, fuel, etc — loj- per hour 
Labour rate ~ af- per hour 
Aiaterial cost of tarred slag Jot 
bottom coat delivered site — 

37 !~ 

Material cost of tarted slag for top 
loal delivered site = - qof- per ton 

From Table X\Tir, page 
299, the cost per squaic yard 
is estimated as follows 

Roller 0 021 hour at 10/- -2 52 
pence 

Labour 0 14 hour at 2 /- -- 3 37 
pence 

Material cost of bottom coat 
0 10 tons at 37/- — 44 40 
pence 

Material cost of top coat 0 033 
tons at 40/- = 15 84 pence 
Total — 66 13 pence 

The total estimated cost of 3 
surfacing=66 13 pence pe.i sq yd 


SURFACli DRESSING UITH BITUMEN, TAR, TAR COMPOUNDS OR 
COLD BI TUMINOUS EMULSION, USING PORTABLE BOILERS OR TANKS 

PER SQUARE YARD 

yVbtfi -1 The data shown are for portable plant of approximately 150 to 250 gallons 
capacity, operated by hand 

2 For heating, allow 0 003 cwt of fuel per gallon of tar 

3 The data shown an for applying the dressing and rolling only For sweeping 
down and applying thippings or gravel, see Tables XXII and XXIII 


tiale of 

Applying dressing and rolling per square yaid 

af>phcation 

Gallons 

„ , 

Roller 

leorrv and 

Labour hours 

square yards 

required per 


and driver 

thiifi 

applying 

per gallon 

square yard 


horn t 

hours 

dressing 

3 

0 333 

0 0002 

n 0092 

0 0092 

0 028 

4 

0 250 

0 0070 

0 0070 

0 0070 

0 021 

5 

0 200 

0 0055 

0 0055 

0 0055 

0017 

h 

0 Kib 

0 0041) 

0 004G 

0 0046 

0 014 

7 

0 143 

0 0040 

0 0040 

0 0040 

0012 


Tabii- XX\’ 

SURFACE DRESSING Will! B1 1 UMF:N, I \R, TAR COMPOUNDS OR 
COLD BIIUMINOIJS EMULSION, USING LARGE MOBILE PRESSURE 
SPRAYING PLAN I, PER SQUARE YARD 


Nnle -~\ Th« data shown aie lor applving the dressing and rolling onlv For sweeping 
down and appisiiig (hippiiigs or gravel see Tables XXII and XXIII 



ipplving dresiing and lulling pel square yard 

Rate of 





Labour hours 

application 

(Sallotti 

Fressure 

RoUet and 

Lori)) and 

HI attendance 

square yards 

required per 

spraying 

drivei 

driver 

on plant 

pel gallon 

square yard 

plant hours 

hours 

hours 

applying 
dressing only 

3 

0 331 

0 (K)28 

0 (M)28 

0-0028 

0 005b 

4 

0 250 

0 002 1 

0 0021 

0 002 1 

0 0042 

5 

0 2(K) 

0 0017 

0 0017 

0 0017 

0 0034 

b 

0 Ibb 

0 0014 

0 0014 

0 0014 

0 0028 

7 

0 143 

0(K)12 

0 0012 

0 0012 

0 0024 


Vote —I he lorry hours shown are lor ONl loriy If ihe work entails the use of two or 
more lorries the lorry lionrs shown should br multiplied b) the number ol 
lorries which it is assissed will hr required 


in consolidated the Jattei tequiiing an application of approxi- 
mately 20 per cent more than the former. 4'hc rate 
of application depends on the state of the surface 


which has to be treated 


SURFACE DRESSING ROADS WITH 
BITUMEN, TAR, TAR COMPOUNDS 
AND COLD BITUMINOUS 
EMULSION 

The rate of application is important, as this 
determines to a large extent the durability of the 
surface If too much is applied, “bleeding” 
results, and if insufficient, premature failure of 
the dressing. 

The chippings used for blinding the surface after 
treatment may be either rock chippings, or gravel, 


Suifacc dressing is carried out with boilers 
wheie hot material is used, or with tanks where 
cold emulsion is applied For small areas portable 
plant of 150 to 250 gallons capacity is generally 
used, while large areas are more economically 
carried out with mobile pressure spraying plant. 

For purposes of estimating the cost of this class of 
work the following tables are shown: 

Table XXII, page 300 

This shows the square yards covered by grit or 
chippings of various sizes per cubic yard or per ton. 
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Table XXVI 

SURFACING ROADS IN GRANIT I. SK I I S 


Note —1 he data shown are for areas in excess of SO square yards For areas less than, this use I'ahle XX\T1 





PfU'ior 

Labour 

De^crtpliou 

Unit 

Materi/jl lequned 

hours 

huu} s 




fter uml 

l>er unit 

Removf* old setts 

Sq Yd 


__ 

0 40 

Clean old setts for re-use 

Sq Yd 



1 25 

Lay cement mortar 1 m thuk 

Sq Yd 

1 in < t inent int>rtar 

0 25 

0 25 

Lay cement moi tar in tluek 

Sq \d 

m cement mortal 

0 ft) 

0 fO 

Lay cement mortal 1^ in thick 

Sq \ d 

1 i m cement mortar 

0 J5 

0 35 

Relay old setts and Krout in 

■Sq \ cl 

1 20 (II ft ceiueiit 





mortal 

0 80 

0 80 

Lay new 4 4 in sc tts appioxiinately 8 in long 





and gioiit in 

Sq Yd 

OHO (u it c( nuMil 





nioriiU 

0 50 

0 .50 

J.ay neu 4 ^ in setts approxiinalely 8 in 


1 00 ( u ft 1 ( rnf nt 



lonj? and ^rout in 

Sq ^ d 

niort ji 

0 60 

0 60 

Raking ( titling 

Lin Ft 


0 24 

0 24 

C’lrcular cuttin^f 

Lin Ft 


0 ft) 

0 36 


Taiii L XXV 1 1 

MUI.TIPUKRS FOR USE WITH TABU. XXVI FOR 
ARIAS I. ESS THAN 50 Sy,UARls YARDS 




iren tti Square } ard'i 

Muitiphfrs 

0 to 2 

2 (K) 

over 2 to 5 

1 80 

over 5 to 10 

1 60 

over 10 to 25 

1 40 

over 25 to 50 

1 20 

<>\ er 50 . 

1 00 


I ABLl XXIX 


MULTlPLll.RS FOR USE UIIH lABI.E XXVIII, 
FOR VREAS LESS FH.AN 50 SQUARE YARDS 


Area in Squaie lards 

Pavior and T about Hour 

Multiphets 

0 to 2 

2 00 

over 2 to 5 

) 80 

o\<.r 5 lo 10 

1 60 

over 10 to 25 

1 40 

over 25 to 50 

1 20 

ov(*r 50 

1 00 


Vale I 


lABLI XXVIII 

SURFACING RO\DS IN WOOD BI.OCK PAVING 
1 ()I fu( I for heating tnastu allots 0 25 css’t coke per < wt ol mastic 


2 The data shesss n an lor areas in excess of 50 squart yards For areas less than ihis use lahleXXTX 


De'^enjinon 


Remus e old block pasing 
Clean old block pasung for n -use 
Uay cement mortar 1 in thick 
Lay cement mortar Q in tluc k 
I. ay cement mortar IJ in thick 
Relay old blocks and grout in 


Eav 9 I 4 in deep new wood 
block paving grouted m mastic 
Raking cutting 

Circular rutting 


Unit 


Sq \cl 
Sq Yd 
Sci Yd 
Sq Ycl 
St) Yd 
Sq \"d 


Sq Yd.* 

Ian Ft 
Ian Ft 


Xlalcruil required 

P(it un 
fioui \ 

Labour 

hours 


jiei unit 

per umt 



0 25 

_ 

~ 

0 4(1 

1 in of cenii tit mortar 

0 25 

0 25 

IJiu ol ceiiit nt mortal 

0 30 

0 3(1. 

1 J in. of ct ment mortar 

0 35 

0 35 

0 25 ( w( niastu 

OlOcwl (cinciU and 0 25 cubi( 

0 70 

0 70 

feet ol sand 

45 No blocks U 30 cwi niastn. 

0 40 

0 40 


0 10 

0 10 

- 

0 15 

0 15 


TaBIE XXIII, PAGE 301 

This gives the labour hours taken per square 
yard in sweeping down the surfaces to be treated 
prior to application, and applying the chippings 

Table XXIV, page 302 

Table showing the gallons of surface dressing 
material required per square yard and the plant 


and Inboui hours taken to apply the material pei 
square yard, using portable boilei s 

Table XXV, page 302 

Showing the gallons of sui (ace di essing material 
1 equired per square yard and the plant and laboui 
hours taken to apply the material per square yard, 
using large mobile pressure spraying plant. 
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Example 

Calculate the cost of tai dressing a road using a 200 - 
gallon portable tar boiler, the rate of application being 
5 square yards per gallon and the blinding used j in. 
gravel. A lorry is assumed to be used in attendance 
For the purpose of this example the following rates 
are assumed: 


Cost of I in. gravel 

Sweep down and apply 

Hire of boiler 

Hire of roller 

Hire of lorry 

Cost of tar 

Labour applying tar 


= 1'14 pence 
in. gravel —0 57 pence 
—0 33 pence 
—0 50 pence 
— 0’50 pence 
= 2 00 pence 
-=0 40 pence 


Hire rate of portable boiler iniluding fuel, 5 /- per 
hour 

Hire rate oj roller including driver, fuel and oil, jjG 
per hour 

Hire rate of lorry, including driver, fuel and oil, ^/6 
per hour 

Labour rate, 2 I- per hour 

Material cost of tar delivered site, tod per gallon 
Material cost of | in gravel, ijj- per ton 

From Tabie XXII, page 300 

The covering capacity of j in. gravel is 137 
square yards per ton. 

. The cost of gravel per square yard 

~ 1 1 4 pence per sq yd. 

13 75 

From Table XXIII, page 301 

The labour hours taken to sweep down and grit 
= 0'024 hours per sq yd 
.• Cost of sweeping and applying gnt=0 024 
hours at 2/-=0 57 pence per sq. yd. 


5 44 pence 

Total estimated cost = 5 44 pence per sq yd 

ROADS IN GRANITE SETT 
PAVING 

This class of road is associated with heavy traffic, 
such as quay sides, fishmarkets, depot yards, etc 
It consi.sts of granite setts, superimposed on a hard 
foundation, concrete commonly being used foi 
this when the setts aie grouted in 

ROADS IN WOOD BLOCK 
PAVING 

'These roads consist of wood blocks, superim- 
posed on a concrete foundation and then grouted 
in The data shown are foi laying the blocks and 
gi outing them together with othei relevant data 

The estimator should note that this type of load 
is generally associated with traffic and cities and 
that traffic control and watching and lighting ol 
an extensive nature may be necessary 

The cost of this might be considerable and is 
not allowed foi in the data shown 


From Table XXIV, page 302 

Hire of boiler =0-0055 hours at 5/- =0 33 pence 
Hire of roller =0 0055 hours at 7/6 -=0 50 pence 
Hire of lorry =0 0055 hours at 7/6 -=0 50 pence 
Labour hours applying tar 

, =0‘017 hours at 2/- =0 40 pence 
Cost of tar=0 20 gallons at lOd. =2 00 pence 
The total cost of dressing per square yard is 
therefore : 


The object of both the Highway Engineei and 
the Civil Engineering Contractoi in carrying out 
works of road construction is the same, viz to 
achieve soundly constructed roads at low cost 

In an article of this length it is not possible to 
delve deeply into a subject with so vast a held 
but It is hoped that sufficient has been included 
to illustrate that the success of the work from all 
points of view centres round accurate estimation 
of the cost ot the work and its sound administration. 
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CIVIL ENGINEERING CONTRACTORS AND SPECIALISTS IN ROADWORK 


WILLIAM BRIGGS & SONS, LTD , LONDON, S W 8 

Civil Engiiw-enns ami Public Works ( jiiiu ai tors Road- 
work, ini lucling surlaiing of all kiiuls 

CHEECOL PROCESSES, LIMITED, WESTMINSTER, S.W 1 

Patentees of the “Chei'col” eonrteu-iiiakiiig pioiess, whieli 
enables the whole ol the ooarse aggregate lo be lust plaeeel 
in position and then grouted with a nnxluit ol sand, eemenl 
and water to which Chfecot has been added, insti ad ol tlie 
norrnal method of nnxmg all ingredienls in a mixer 

For roads and slabs, the giound suil.ne is prepared as foi 
traditional concrete, the large aggre gale is lippe el eliie-clly into 
plaee from lorries and r,tked down to the lequued due Liu ss 

CHITTENDEN & SIMMONS (CONTRACTING), LTD , 
LARKFIELD, MAIDSTONE 

All classes of Civil Engiiieeniig Consiruction, lo.id works, 
cone rete ceinsti ue lion, tai iriae .idani surfae mg and tat spraMiig 

DUSSEK BITUMEN & TAROLEUM, LTD . LONDON. E 3 

Specialists ill colli hiiumi n eimilsion surl.ati Uialmenl 
tor roads, ineludiiig the “Cot Ain' pioeess for ebcssiiig by 
piessure tanker, poitahle piessure spr.iser or efiieet hand 
sprayei 

FITZPATRICK & SON (CONTRACTORS), LTD , 
LONDON, E 2 

Road and Sewei Conti ae tens 

W & J GLOSSOP, LTD, OSBALDWICK, YORK 

1 his oil! eslablislied film w.is one ol llie early pionee-ts 
ol niodini roael-inaking atuisuilaee dicssing tlieir ae livitics 
eo\ei all loritis of Clivil F.ngint'ei ing anei I’uhlie Works 
Contiaeting Itay have- alwass spi-eiali/ecl in suilaee 
elicssiiig work and weie- one ol die lailv producers ol scll- 
piopelle-el spiaying tankers I heir most modem machines 
combine scll'-heating, spraying and me < haniral gulling 

HALL & CO . LTD , CROYDON 

Contractors lot excacation, deinoliiuui, .uid soil removal 
clisli ibiilors of sui lacing inaleiial, me linling t.irniacaelain 


HIGHWAYS CONSTRUCTION. LTD , WESTMINSTER, 
S W1 

Asphalt and bituminous maeaclam cuntiiitois, unde-r- 
lakiiig contiaets toi roinpiesse-d aspliall suilaeiiig lolleeJ 
asphalt, rock and mastic SLirf.itmg 

KENT & SUSSEX CONTRACTORS. LTD , ERITH 

All ispes ol CimI Lnginetimg arid Public W’oiks ( eju- 
Irailing, including hridge roiisltnciion 

LIMMER 8c TRINIDAD LAKE ASPHALT CO , LTD 

Contractors for large st ale surface die-ssmg work m .ispliall, 
me luclmg in.uriU-nauc e and re-paer 

WILLIAM MOSS 8> SONS, LTD, LONDON, NW2 
Civil Fngincei mg and Public VVoiks Caeiitrartors L ndci - 
take e oinplelc road c onslrtit lion stht-ines 

Wm PRESTWICH & SONS, LTD , DRONFIELD, Near 
SHEFFIELD 

Piiblie Works Contractors, undertaking .ill ivpcs of load 
consti ue tieni vsoik, ineluding exc.ivalion, kiilnng, ebain.ige 
load burlacmg line hiding Itimk roads,) tai spraving, lai- 
nnieadani ancl asphalt surfae e diissing 

RAGUSA ASPHALTE PAVING CO . LTD., LONDON, W 1 
Contiaelurs for large- scale asphalt work, all Ivpcs, under 
coniiael to leieal anthoritv 

ROADS RECONSTRUCTION (1934), LTD , FROME, 
SOMERSET 

Owners ol llarhei-Creent l irnslicrs used in laying C'oale-d 
Stone Pi oelue ts of own inauulae tme 1 lie use ol these machines 
allows work lo piorced at inaximuin speed ,ind low cost 

L J SPEIGHT Se PARTNERS, THATCHAM, Near NEWBURY 
Civil F.ngnieenng and Pnhlir W’oiks L.onti aclois, umlcr- 
laking all classi-s ol loael coiisli ue lion woik 

TAROADS, LTD , LONDON, E C 4 

Speeialisls in coaled macadam siirlacmg, gntling ele 
Ovs-neis of se-ll-piopelli-el healing, spr-iving and lucchameal 
gutting inaehmcs Koad sinf.tces niaintaine-d iindei coniiael. 


Whtlit eut'ry care Ilc'* been taken i/i to/nptljnti thn iri/ormatton, the omisnon of any name mu'.t not he held eie imflyinie any 

defutencui tn the products of the company concerned 

For full addresses, see Manufacturers' Directory 
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THE HOLLOWAY-RADIAL SCHEME FOR CONCRETE 
CARRIAGEWAY INTERSECTIONS 

By S. A HOLLOWAY, Assoc. M.lnst H.E 


The object of this scheme is to simplify the con- 
struction at the intersections of Concrete Carriage- 
ways. The two main advantages are that there 
are no angles of the concrete which are less than 
90 degrees and that the construction can be earned 
forward with the minimum of delay and 
trouble 

The Radial Form as shown in Fig 1 is the con- 
tinuation of the line from the centre of the radius 
of the circular kerb to the point wheie the right 
angle of the kerb lines of roads “X” and “Y” is 
found. 

The Parallel Form also shown is the line of the 
channel of road “X” produced at point “B” and 
continued through point “C” to point B 1 where 
the other Radial Form is fixed. 

On the plan, the Radial Forms are 6 ft. 4 in in 
length, which is determined by the length of the 
radius of the circular kerb, in this case 15 ft A 
minimum length of 6 ft. is desirable for the Radial 
form. The length of the Parallel Form is 24 ft , 
i.e. the width of Road “Y”. 

The plan is based upon that of a site which is 
flat, and the centre of the scheme on Road “X” 
at point “D” has had to be raised 2 in. above the 
normal rise of the crown, making 6 in. at that point, 
and “boned” from either direction of Road “X” 
and of Road “Y” at a point 90 ft. back. If there 
IS a longitudinal fall on Road “X”, this rise may 
be minimized or dispensed with altogether 

The vertical section through A — A.l. gives the 
general rise of levels of this site. The end of the 
Radial Form at Point “B” is raised 4 in. above the 
level at the channel at point “A” The level of the 
parallel form at point “C” is raised one inch above 
point “B”, and the level at point “D” is raised a 
further inch above point “B”. 


All the loi ms are to be sited and fixed m advance 
of the work, and the construction will be carried on 
with the normal work, of which the conciete 
sections Nos 1, 2 and 3 are exceptions. 

When section No. 1 is to be constructed the 12 ft 
tampei of the normal woik will be used for the 
first 6 It. of progiess, and from this point to point 
“B” anothci tamper of 17 ft in length is used 
The first 12 ft of this tamper from the channel is 
shaped as for the normal tamper, the remaining 
5 ft being of a flat trajectoiy from the 12 ft. to the 
17 ft length This tamper will cover the area and 
line of progress. When the tamper has reached the 
maximum at point “A”, the crown end wall 
coincide w'lth the centre line form, and this position 
for progress should be continued allowing the 
channel end of the tampci to overlap into the 
Transition Bay area. On reaching point “B” the 
cambci will have become neaily flat, and another 
12 ft. tamper will be used which will be nearly 
flat, having a maximum rise of i an inch at the 
centre from the chord of the arc, this being neces- 
sary to offset the tendency of a concaved surface. 
This will be continued to point “C” and will have 
completed the concrete section No 1 . 

The section No 2 will be constructed in the 
reverse order of operations. The normal concrete 
sections of Road “Y” having been constructed, it 
remains for No 3, the Transition Bay of 20 ft. 
length, to be laid to complete the scheme. This is 
done by tamping longitudinally, after the edges of 
all the sections conceined have matured sufficiently 
The centie expansion joint as pioduced from Road 
“Y” may be omitted if desired. The fine lines show 
the line of tamping for the various sections , This 
scheme can be adapted to any other type of con- 
crete carriageway intersection. 
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H O L L O W A Y- R A D I A L SCHEME FOR CONCRETE CARRIAGEWAY INTERSECTIONS 


NORMAL CONSTRUCTION 



Line of Tamping 


The Transition Bat may be 

CONSTRUCTED WITHOUT THE 

Centre joint 


NORMAL CONSTRUCTION 

ROAD y 


PLAN 


FEET 10 O 10 

t -i k-i >-i 

HORIZONTAL SCALE 


20 FEET 



SECTION THROUGH A-A1 


Fio. 1 —Typical Intersection of Concrete Carriageways, Showing the Use of Radial and Parailel Forms 
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WILLIAM 

MOSS 

£i SONS LTD 

Public Works and Civil Engineering Contractors 


LONDON 

LIVERPOOL LOUGHBOROUGH 



Concrete Roads Foundations Slabs for Houses 




The coarse aggre^ 
gate or ballast 
etc, is placed m 
fyosicion to chc full 
depth of the con- 
crcte required and 
levelled. 


& 

Sand , u' a ter , 
cement and 
“Cheecol" are 
mixed together to 
form a grout (a 
tilling drum mixer 
li suitable'). 



N 

25 % LESS COST 

ttu 

CHEECOL' 

^h^hd 

K GROUTING PROCESS J 


'^HE “Cheecol” process can save 25% 
-*■ or even more on the cost of con- 
creting because of the saving of labour, 
the use of coarse, cheap aggregate, and the 
reductionin cement content. It simplifies 
mixing and substantially speeds up the 
whole operation. The " Cheecol ” process 
eliminates the necessity of making joints at 
dose intervals. 

These photographs show the “Cheecol” 
Process in operation for the Holsworthy 
Rural District Council, Devon. The 
Coimcil Surveyor is Mr. E. A. Hooper, 
A.M.I.B.E., A.R.S.I. 



Ok 

The surface is 
finally screeded in 
the normal manner. 


Thu grout IS poured on to the 
aggregate bv any available 
means — gravitating, barrou?- 
tng or pumping. 





CHEECOL 



THE RESULT * A solid, waterproof 

homogeneous mass, unsurpassed for 
strength, density and durability, which will 
carry the heaviest traffic. 


ll ntefor full particulars to .— CHEECOL PROCESSES LTD., 40, Broadway, Westminster, London, S.W.l 

Telephone ' 'Whitehall 4109^4100. 

Ucenaea for Scotland: J. & W. HENDERSON. 14, Albyn Terrace, Aberdeen. 
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AND PARTNERS, LTD, 


CONTRACTORS FOR ALL 
BRANCHES OF CIVIL 
ENGINEERING WORK 
AND REINFORCED 
CONCRETE STRUCTURES 
ROADS AND ROAD 
SURFACING 


CONCWTE 






■mt 

OF CIV’L . 


7 BATH ROAD. THATCHAM, 
NEWBURY, BERKS. 
Telephone: Thatcham 2125 (3 lines). 


IDDESLEIGH HOUSE. CAXTON STREET, 
LONDON, S.W.1 
Telephone: Abbey 1904. 
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ROAD-MAKING PLANT AND MACHINERY 

By W. P ROBINSON. C B E , B Sc . M Inst C E 


The contribution of mechanical plant of all kinds 
towards greater speed in execution combined with 
gi eater efficiency is a subject of vital importance 
in road construction and repaii Experience 
gained during the late war will be of gieat value 
in the highway programme which is envisaged in 
the near future. 

DIGGING. M’O V I N G AND 
COMPACTING EARTH 

On small works, the usual methods of moving 
excavated materials include 

(a) Wheelbarrow'S, (A) Horse-draw n c artsand wagons, 
(c) Lorries, (af) Decauville lailway and tip wagons 

Wheelbarrows 

These are usually of the single-wheel type, the 
wheel being made of wood shod with iron If the 
wheel IS shod with rubber less effort is required to 
wheel and mount obstructions The capacity of 
the barrow is normally 2 to 2^ tu ft Assuming 
that a man can wheel a loaded barrow at the rate 
of 60 yards per minute or 2 miles per hour and the 
distance the earth has to be moved is 60 yards which 
is about the limit for economy, the round trip 
will take 2 minutes, plus an additional i minute 
for unloading, adjusting barrow' runs, if any, 
and rests. The rate of output, assuming barrows 
are filled by excavators, will be 2 cu ft in 2J 
minutes or 14 cu yds m an 8 hour day - If 
wages are 12/- per day the cost of wheeling alone 
IS 1 Od. per cu. yd This form of transport for 60 yards 
haul IS not economical either in time or money. 

Some barrows have two wheels, i.e. barrows 
designed for concrete in which the container can be 
tipped forward T’hey have the advantage of 
relieving the operator’s arms of some of the weight, 
but there is sometimes difficulty in mounting 
obstructions. The capacity may be inci eased to 
3 or 4 cu. ft. but no advantage over a single wheel 
barrow is gained by' the use of this type if two men 
are required to push it. Wooden wheel barrows 
would be improved by lining with sheet steel to 
give cleaner discharge. 

Horse-drawn Carts 

Tw6-wheel carts used for excavation should 


have end-tip bodies, should pieferably be steel 
lined .and have wheels shod with rubber Assuming 
the I ale of travel at 3 miles per hour, the capacity 
1 cu. >d , the distance of haul 60 yards, and the cost 
ofhiic 30/- pei day, a round trip will occupy 11 
minutes travelling and | minute unloading, etc. 
The rate of output uill be I cu yd in 2 minutes, 
30 cu yds per hour or 240 cu yds per 8 hour day, 
at a cost ol lid per cu >d This does not allow 
any time for filling Adding 2 minutes for filling 
by excavatoi the round trip occupies 4 minutes, 
giving an output of 15 cu yds per hour and a 
cost ol .3d pel cu yd , a vers different figure from 
the uheelbariow method 

Four-wheeled wagons are seldom used bet aiise 
ol lack of tipping devices During the Great War 
the Canadians introduced a foui -wheeled wagon 
with a hinged floor, similar to the power-driven 
Euqlid wagon, which could be opened by the 
driver to dischaige the contents (about 2 cu yds ) 
onto the ground whilst travelling 

Lorries 

Piovided that the ground conditions arc good, 
the lorries fitted with mechanically-tipped bodies 
and the tune occupied in loading and unloading 
IS kept to a minimum, this is a convenient method 
ol tr.insport in the absence of scrapers, dumpeis, 
etc The capacity of each lorry may be from 21 
cu. yds tolOcu yds Assuming a speed of 20 miles 
per hour, length of haul 1 mile, the capacity of the 
lorry 2J cu yds , the time of round trip 6 minutes 
travelling, 5 minutes filling and 5 minutes un- 
loading, a total of 16 minutes, the output will be 
75 cu yds. per 8 hour day With a hire charge for 
the vehicle of 50/- per day, the cost wall be 8d 
per cu. yd. Any reduction on loading and un- 
lo.ading time will increase output and reduce cost. 

T'he advantage of using lorries is that they can 
be taken onto any ground capable of supporting 
them ; they can dump end or side, and assist in 
compacting the filling over which they travel 
Their disadvantages arc inability to travel on soft 
or wet ground, and to break up large lumps 
of earth or chalk, to rut and disturb the for- 
mation, and to dump the" spoil in heaps which 
require spreading afterwards, whereas the scraper 
dumps in thin layers. The bodies should be steel- 
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( ‘iichtij^-Barfnrd I Id 


lined and capable ot bcinR upped to a steep 
angle tn deal thcm.selccs 'J'hc largei lonies o( 
10 cds caparUs are filled vsith eight to ten wheels 
to distriliute the load, and have a greater range of 
speeds in the gettr liox 

Di r \uvii 1 1 I'rauk 

I his IS a light railvv,iy ol about 2 ft gauge 
tonsisting of fiat-bottomed steel i ails jointed with 
steel fish plates, and laid on steel sleepers The 
wagons used iheieon are ustuilly of steel (| yd to 
2 yds capacity), sidc-tipping Tipping requires 
manual labour and spreading of the dumped 
iiiaienal is required independently The gradient 
should not exceed 1 in 20 owing to the danger of 
wagons skidding on the rails and to the pow'er 
required to haul The wagons may be drawn by 
hoises, tractois, petrol, sUain or Diesel locomotives 
which are usually from 20 to 40 h p Careful atten- 
tion to packing, slewing, fitting crossoveis, turn- 
tables, etc IS necessaiy A 20 h p petrol locomo- 
tive will pull from 10 to 12 cu. yds on a level track 
at a speed of about 8 in p h Assuming a length of 
haul of 1 mile, a travelling time of 15 minutes, and 
adding 15 minutes for filling and 15 minutes for 
unloading, a round trip for 12 ru yds will occupy 
45 minutes, giving an output of 130 ru. yds. per 
8 hour day 

Thc yardage cost may be computed as follows . 
Cost of hire of train, say /) 1 1 0 0 per day 
Cost of hire of track, say £2 0 0 per day 
Cost of maintaining track 

and unloading wagons ,{)2 0 0 per day 

10 0 per day for 

130 cu. yds = lOd. per cu. yd 
On the Farnham By-Pass a mechanical scraper 


dug, tiaiispoited, dumped, leselled and compacted 
excavation for lOd. per cu yd To keep an 
e.xcavator digging at an economical rate ol say 
80 cu yds per hour, when length of haul is 1 mile, 
at least five locomotives and fifls wagons would be 
leqinred with suflicient uack to avoid any standing 
time of locomotives One advantage of this form 
of transport is that the lails can be carried across 
trenches, rivers and gaps as the lails assist as 
girders Its limitations aie the rosl of labour 
required for maintcnante and unloading, icstnrted 
giadients, possibility of derailment stoppages, 
lime taken m slewing liacks and lengthening same, 
and the limited scope of tip 

Dumpers 

Dumpers of the Miur-Hill type can travel over 
solter ground than lorries owing to their larger 
tyres The body capacity is 2 cu yds and the 
speed up to 12 m.p.h Under normal tonditions 
the output of a 2 y'd mathinc on a 250 yd haul 
w'ould be 25 cu yds. per houi , allowing 3 minutes 
foi loading and unloading, so that four dumpers 
should keep a 1 cu yd. shovel working economic- 
ally on a 250 yd. haul 

The cost ol hire works out at about 15/- per 
hour or ^6 per day; with an output of 25 cu. yds. 
per hour the cost would be 7d per cu. yd per 
250 yd haul 

As dumpers deposit the spoil m heaps, subscciuent 
spreading is requited, preferably by bulldozer. 

■ Although these machines assist the consolidation 
ol the filling, they are liable to disturb the 
formation and create ruts, etc. 

Fig. 1 shows a new type of Diesel shutde dumper 
with reversible drive, thus increasing the rate of 
output by reducing the running tune. 
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Fig 2 - 1 cti yd “440” I'xcavator \t ^VoRK 

{Knn.mmfs & Rnpirr Ijd 1 


Mechanical Excavators 

These essentially consist of a power-operated 
bucket fitted with cutting teeth, all movements 
being controlled by the driver through the medium 
of clutches, gearing, wire ropes, etc Power is 
provided cither by steam, petrol, Diesel, or 
electric motor. Buckets vary in capacity from 
I cu yd to 30 cu yds , the usual sizes used for 



Fio. 3. — “Seven” Excavator, with Back-actino 
Trencher Attachment, at Work 

{Thos Smith Sons [Rodl^'], Ltd) 


road work being f to yd , | to 1 yd. and 1 A to 
2 yds. The machines, one of which is illustrated 
in Fig. 2, are usually mounted on caterpillar 
tracks and can be moved by their own motors, 
but are stationary while digging. The \ yd. 
petiol type consumes about 2 gall, of petrol per 
houi and absorbs about 45 b h p. The steam- 
driven f yd type consumes about 2 cwt. of coal 
and 100 gall of water per hour. Provided the 
machine is not kept waiting for transport the 
output of a 1 yd bucket should be 80 cu yds. 
per houi and of other sizes m proportion 

Most machines are adaptable for easy change- 
over to work as {a) lace, {b) back-acter, (c) grab or 
clam shell, [d) dragline, (r) skimmer and (/) crane. 

Thf face type, most commonly used, will dig 
very heavy material, including rock if first loosened 
bv explosives It is most economical when working 
against a fate 8 to 10 feet high above the ground 
level 

The back-acter (Fig 3) is a single bucket excavatoi 
digging below its own level, and will dig heavier 
material than a dragline; it is largely used foi 
digging trenches up to 15 ft deep 

The giab, illustrated in Fig 4, is used chiefly for 
digging below water level, rehandling loose 
material m stock piles, emptying wagons, and 
filling hoppers or vehicles 

The dragline (see Fig. 5) digs below its own level 
for depths up to 20 ft If fitted with a long boom it 
has wide dumping and digging ranges It is useful 
lor forming banks by digging from borrow pits 
The skimmer is a single bucket excavator, the 
bucket sliding on a horizontal boom ; it is used lor 
shallow' cuts and in cases where a clean level 
surface is required 

For use as a crane the power ol the motor is used 
for lifting or low enng material by fitting a swivelling 
hook to the end of the wire rope passing ovei the 
end of jib or boom 

Trench Excavators 

These machines are usually of the self-propelled 
multi-bucket type, the buckets being fitted with 
teeth to dig into the earth and mounted on an 
endless chain or revolving wheel The buckets 
discharge on to a conveyor belt which discharges 
the soil clear of the trench. (See Fig. 6.) 

. When using a stationary mechanical excavator 
loading into dumpers or lorries, the cutting should 
be excavated across the whole face. If the ex- 
cavation is too deep for one cut, the work should 
be done in tiers so that lorries can gain access to 
the excavator. A sufficient number of lorries 
should be supplied to keep the excavator at work, 
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Kio l - -\ViioiE 1 iNE CYav Grab in At hon 


(Pnestman Bros Ltd ) 


one always ready to he filled 'I'hc levels of cut 
should be frequently checked and the foiniaiion 
kept deal ot standing watci The excavator 
should have a weekly inspection to obviate 
mechanical breakdowns. Spare parts liable to be 
frequently requited, i e. ropes and teeth, should 
always be held in stock at the depot 

MOVABLE EXCAVATORS 

These compiise giaders, bulldozers, angle- 
dozeis, rooters, rotary and box type scrapeis, 
normally drawn by caterpillar tractors. 


GrAUIiRS 

These may be towed oi self-propelled The towed 
type consists of a steel blade supported on a frame- 
work mounted on four wheels with means of tilting, 
swivelling, rai.sing and lowering the blade, which, 
set at an angle, pushes the earth forwards and 
sideways, thus forming windiows oi filling channels, 
tienches, oi broadening embankments 

The self-propelled grader (Fig 7) is the same m 
principle but the vehicle is usually of a larger type 
and capacity, the wheels being fitted with pneu- 
matic tyres. It is useful for spreading dumped soil 


I ABLE I 

.SIZKS AND CAPACITIKS OF EXCAVATORS 









lie. 5 — Drai.iim- Excavator 


IPrteitman Bro\ Lid) 


oi loose macadam, trimming slopes and verges, all 
operations being undei the control of the driver, 
whereas on the towed type an extra man is 
necessary to woik the grader. When lorries oi 
dumpers are used to tarry excavation from 
stationary excavators and the formation becomes 
rutted and uneven by their passage, a blade 
grader should be run over the surface to relevel it, 
thus facilitating the lorries breaking track and 
producing more uniform compaction of the filling 
A bulldozer oi angledozer will do the same but 
the cost of a small blade grader is much less than 
that of a bulldozer. 

Elevating Grader 

This machine, consists princifjally of a disc 
plough which turns a strip of earth onto a con- 
veyor belt which may be 4 ft wide and 18-24 ft. 
long The belt, running at right angles to the 
travel of the plough, delivers the earth into lorries 
which must travel m the same direction and at 
the same speed as the grader. The ground must 
therefore be suitable and sufficient space must be 
available. 

Under favourable conditions these machines 
can dig and load 400 cu. yds. per hour at no 


greater tost than a stationar> excavatoi. The) 
are usuall)' tovved by caterpillar tractors and 
require a diiver m addition to the diiver tif the 
tractoi This type of machine is only suitable- for 
very large quantities of excavation and in cir- 
cumstances whcie sufficient transpot t is available 
to lemovc the excavation, or ^^hcre the excavation 
can be dumped in a wmdiow and left For haid 
chalk oi other rock which the plough will not cut, 
It IS of course unsuitable and m wet sticky clay 
trouble is caused by clay sucking to the belt, etc. 

Biri.LDUZLR 

The principal feature of this machine, illustrated 
in Fig 8, is a steel cutting and pushing blade 
mounted on a steel frame and pivoted to the frame- 
work of a trackless tractor. The blade is at right 
angles to the line of travel The machine is used for 
pushing and levelling earth, ballast and rubble, for 
filling craters and trenches, levelling road forma- 
tions, pushing down hedges, trees and obstructions, 
and clearing sites. 

When dumpers or lorries tip loads of material 
into heaps tlie bulldozer is the most economical 
method of spreading and levelling the heaps, but 
the distance the material has to be moved should 
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not be excessive For distances greater than 200 ft. 
a scraper is to be preferred Skill and firactice arc 
essential in driving in ordei to obtain efficiency 
and economy. When using the machines the 
following points should be i einernbcrcd . Push 
downhill whenever pos.sible, avoid getting bogged 
and foi levelling drop the lilade and drive the 
tractor in reverse gear Adjust the height of blade 
above giound to that vihich enables the machine 
to move, so avoiding stalling the engine and skid- 
ding the tracks When pushing down trees, if the 
tree and loots aic too large for the tiacloi to 
move, cut the loots of the tiee, and push a lanip 
of earth by dozing about 3 ft up the tiiink Lift 
the dozei blade to maximum height and opeiate 
the clutch so as to give a rocking motion to the 
tidctoi An alltriiativc method is to use a jxiwer 
winch fitted to the real of the tiac tor and pull the 
tree ovei b> wire rope After the tree is down the 
do/ei will clear it av\,i^ and mn\ assist m rolling 
It on to <i timber wagon Bulldozeis have many 
uses other than earth moving, eg erecting 
conctele mixers on st<iging, lifting heav> blocks, 
and pushing gilders into the required position 

Anolluozer 

The essential diffeience between this machine 
(shown in Fig 9) and the btilldozci is that the 
blade is set at 30° instead of sejuare, the effect 
being that mateual is pushed sideways as well as 
foiw.uds It IS useful foi foi niing c rnliarikrnents or 


working in narrow widths, clearing snow off roads, 
and forming windrows. 

Rooter 

This machine is a heavy scanfiet, usuallv having 
three teeth mounted on a steel liame on wheels 
When using a scraper for earth moving and the 
ground is too hard for the cutting edge, a looter is 
used to break up the ground liefore using the 
sciaper It will bieak up haid elav, chalk and 
water-bound maeadam The teeth .it c‘ adjustable 
lor height and depth 


WllEEI.ED .SoRAPFR 


There ate several tyjacs of this machine, one of 
which IS illustrated in Fig 10, opeiated by a wiie 
rope, the power being obtained itnin the catei- 
piltai tiactoi, which tows the setapti and is fitted 
with a winch at the real end 

Tlie iclation belwein capaeitv ,mtl hoi s( - 
jiowci is as follows 


Scraper Capanty 
v! cu ydi 
4 
6 
8 
10 


Tractor Hot \e-pmvei 
requited 


40 

CO 

80 

100 


Machines of tins tvpe, witli rapacities up to 25 
cu. vds au- lieing used 

AsciajX'i IS essi'nliallv .t digging and ti .inspoi ting 



Fio. 6 . — Buckeye “ 410 ” Trenchfr 
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I'K, 7 — CAitRPir I AR Uii-sFi No 12 MoroR Grader 

[Jack OldiJig & Co , Lid ) 

machine, and is economical for runs up to 
about 500 yds The cutter of the scraper leaves 
a level surface The passage of the tractor and 
scraper assists materially in the compaction of 
the deposited material which can be laid in thin 
uniform layers The thickness of cut can be 
controlled by the height adjustment of the 
cutting blade The output depends on the class 
of material being dug, the w'eathcr, the length of 
haul and the skill and experience of the driver, 
who is solely responsible for all operations both of 
tractor and scraper. On the Farnham By-pass the 
material dug was closely packed sand, easy to cut 
and discharge Using an 8 yd scraper towed by 
a D.7 ti actor, cutting, filling, transporting and 



Kk. 9 \m.i i-ii(j7EH iriiEU ro I'D-li Tkac-I kai.ior 

(I{u\lon-Bui yrm Ltd j 


unloading occupied twelve minutes lor each trip, 
the length of haul a\ ci aging 400 yaids. The output 
was therefoi e 40 yds pci hour. In harder material 
the rate of cutting and filling is slowed, and the 
time ol dischatge may be increased if material 
sucks to the box. Points to reniembei in operation 
are Always cut downhill whenevet po.ssible 
See that the bucket is filled to capacity. Look out 



Fig 8. — Bulldozer fiited to TD-6 Trac-Tractor 
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for pegs which must not be disturbed, and for 
solid obstructions which may damage the cutting 
blade. When digging a road cutting always 
start at the sides and work in to the centre, 
maintaining a cambered formation to assist 
drainage Relieve the strain on the wire ropes 
whenever possible, e.g. by lowering the bucket 
when standing idle. Inspect the cutting edge of 
the blade weekly and report wear. Do not use 
oil on the wire ropes, which work better not 
lubricated. When depositing material for em- 
bankments, tip at the outsides and work to the 
centre, maintaining a hollow surface which helps 


provided, as the capital cost and standing charges 
are heavy and a large degree of efficiency in output 
must be maintained to give economy. 

A development ol a track-type tractor is a high- 
powered tractor unit mounted on one axle with 
two wheels shod with pneumatic tyics. It works in 
a similar manner to a caterpillai track-type tractor 
but the speed has been increased to 14 or 15 m p h 
It is fitted with the same type of power winch as the 
tiack-type tractor and can operate a scraper up to 
45 cu yds. capacity, or haul a loaded dump wagon 
of that capacity. Smaller models are available to 
haul 12-15 cu yds. 



Fio 10 — D 8 “Caikrfillar” I kactor wiih "Li Ioiirniac” Moiji l 1.1’ 

( "Jack Oldm^^ ^ Co , Ltd ) 


to prevent the ti actor sliding off the bank and 
assists in retaimng moisture in the filling for the 
purpose of compaction If possible, break track on 
separate journeys to assist compaction Check 
tyre pressures. It is important that the pressure in 
all tyres should be equal to keep the scraper leVcl 
and therefore cut level. It is not good to unload 
a full bucket when the scraper is stationary unless 
special precautions are taken to avoid undue strain 
on the wire ropes operating the tail-board. Drivers 
should be allowed adequate time for greasing 
and lubricating and running adjustments and a 
qualified fitter should examine the machine after 
about every 100 hours’ use. Standing time should 
be minimized even if a second driver has to be 


The scraper is mounted on two wheels at the 
rear, otherwise the method of operating the scraper 
is the same as with a caterpillar tractor. It is usual 
to have a caterpillar tractor pushing the scraper in 
addition to the machine towing it in order to 
augment the power and save time in filling the 
scraper which, when filled, is drawn by the latter 
to a distant point of discharge It can therefore 
be economically used for distances of haul where 
the tractor type would not be suitable, and is most 
economical on hauls of over 1,000 ft. As all wheels are 
fitted with rubber tyres, these machines can be used 
on existing highways in place of lorries and dumpers. 
The advantage over the tractor type is the greater 
speed of travel, with consequent increased output. 
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This machine can, of couise, be used purely as a 
hauler towing previously-loaded wagons or other 
machines. 

There are other types of wheeled scrapers, one 
being operated hydraulically, and another in which 
tbe load IS tipped in bulk to the rear by turning the 
bucket over 

Buckeyf Excavator 

This machine consists of a wheel about 9 ft in 
diameter on which aie mounted sets of cutting 
teeth and small buckets. The wlieel is mounted 
on a frame uhich can be fixed to the side or tear 
of a road loiry The power for dnving is obtained 
from the lorry liack axle When w'orking, the 
wheel IS mounted at the side of the lorry and cuts 
into the .soil to a width adjustable fiom 1 ft to 4 ft. 
and to a maximum depth of 12 in ; when using 
the load for tiavelling onlv, the vvheels pivot back 
to the rear of the Icjrry. The buckets empty on to 
a conveyoi which runs at tight angles and tan 
discharge into a loiry or on to the giound. A 
3-ton loiry is lequired to supply power and take 
the excavated mateiial The w'ldth of excavation 
IS according to the width of bucket, which can be 
varied fioni 1 ft in 3-in stages Speed ol tiavel 
can be varied from 5 to 16 rn.p h 

DUMP WAGONS 

Wagons of the Muir-Hill t>pe, comprising a 
petrol or Diesel engine mounted on three oi four 
rubber-tyred wheels, and carrying a bucket in 
front which can be tipped to a steep angle to 
discharge, arc available The buckets must be 
filled b> excavators. 

These machines can travel under worse condi- 
tions than road vehicles owing to their large 
diameter wheels and tyies A recent development 
in this type of machine is a six-wheeled vehicle 
with a body of large capacity, mounted on rubber 
tyres. The soil is discharged by opening the floor 
of the wagon which is in tw'o halves and opens 
downwards on hingeSk The floor is raised by a 
winch-operated cable. The machine is usually 
employed along with an elevating grader for 
filling the wagons or is filled by large capacity 
excavators. 

MACHINERY FOR COMPACTION 

After tipping soil on embankments or refilling 
trenches, it is essential that the filling should be 
compacted thoroughly to obviate settlement and 
damage to pavements. Various methods include 


(a) rolling loads ; (b) percussion and (c) combi- 
nation of both 

Rolling loads include: three-wheel oi two- 
drum rollers powered by steam, petrol or Diesel 
oil, wheeled scrapers, rolleis built up of scveial 
rubber-tyred wheels, lorries and dumpers. 

Types of percussion plant arc trackless tractors, 
sheepsfoot rollers, dropping weights, vibratois 

'The manually -operated punner is useful m 
places where a larger machine could not opeiate 
and for very small work where it would not be 
economical to send a power machine, eg le- 
filling ground round a manhole, but foi long dram 
trenches, the same size punnei can be opciatid 
by' compressed air oi by a petrol engine with less 
human effort, greater speed and less lost. 


ROLLING LOADS 

Rollers 


The use of the well-known three-wheel steam 
lollei IS almost out-of-date, except for finishing 
compaction alieady effected by tractons, sheeps- 
foot or by othei means The disadvantage of this 
machine is that concentrated w'cight on smooth- 
tyred leai wheels sometimes fails to obtain a giip, 
and even when gripping, tends to push the filling 
forvsaids instead of downwaids The tandem t\pe 
has bettei distiibution of weight but has also 
similar disadvantages, although it may be useful 
for finishing 'These considerations have led to the 
use of trackless vehicles for the first stages of com- 
paction. The weight is spread over a greater area 
and is less per unit area, so that they are not so 
liable to get bogged. 

The follow'ing comparison between tw o machines 
both of the 1 2-ton ty'pe, illustrates this point 


12-ion Stfam Rt)LLF.R (Weight on back axle, 
8 tons; front axle 4 tons; dnvmg wheels, 
5 ft ,3 in in diameter, 1 ft 6 in. wide, fiont 
roller, 3 ft 6 m in diameter, 4 ft wide). 

Weight on Two Driving Wheels 

8 tons , 

= Ti r-r — r: ~ tons per ft. lineal 

2 X 1 ft bin. ^ 

Assuming contact 6 in. wide on each wheel, this 
equals for the two wheels 

8 tons . . 

j ^ = a tons per sq. ft. appiox. 

Weight on Front Roller (6 in. width of contact) 

4 tons „ 

= -T-^ — = 2 tons per sq. ft. 

4 ft X 6 m. , M 


12-ton Caterpillar Tractor (Tracks 6 ft. 
long by 18 in. wide). 


320 



ROAD-MAKING PLANT AND MACHINERY 


Weight on both tracks 
12 tons 


2 X 


I tons pel sq ft 
arc available, still further 


6 X li 

Tratks 20 in wide 
reducinpj the pressure. 

1 he output and maintenance cost of steam 
rollers will vary with age, weight and type of 
work undertaken, but an average comparison 
with petrol or Diesel rollei s is as follows 
Steam Roller (12 ton) 

Labour required Two men (drivei and mate) 
Four cwts of coal per day 
300 galls per dav 
Two pis pei das 
Two pis per day 
i lb pel da\ 

Oil and grease for lubrication 
Maintenance Requirement'; 

Boilei tubes require cleaning daily After 100 
hours' work, one full day reciuired for cleaning 
boiler (washing out), packing glands and making 
adjustments 
Output 

Width coveied — 6 ft 6 in with the three wheels 
Area rolled --= 200 to 400 sq yds per hour, de- 
pending on nature of soil 


Fuel 
Water 
Cylinder oil 
Engine oil 
Grease 


Diesli Roi.lfr (12 ton) 

Labour lecjuired One man ('drivei) 

Fuel Foil! galls of oil per day. 

Lubricating oil J gall per week 
Small C|uanlily ol watei foi cyhndei pickets 
Output fiom 300 to 600 sq yds per hour 
The advantages of the Diesel typi over steam are 
simplicity of operation, fewer working parts, 
economy in fuel both in quantity and in (ost, 
no time is required for getting up steam and bank- 
ing fire, the machine ran be started up at a 
moment’s notice, and theic is a saving of fuel 
when standing by 

S'team Rollers are available in woikmg weights from 
6 to 15 tons. 

Petrol and Diesel Rollers from 2 to I 6 tons 


Wheeled Scrapers 

Although not used solely tor compaction, the 
passage of these maehines over the earth they 
deposit does effect a large degree of compaction, 
provided the soil, its water content and the weather 
aie suitable The towing tractors and the large 
tyres fitted to the wheels combined with the weight 
speed and number of passes, combine to increase 
output and efficiency. These machines may, under 
favourable conditions, fulfil the dual purpose of 
digging, hauling and compacting the filling 


Rubber-Tyred Rollers 

These have been developed in America for use 
in compacting soils and consist essentially of four 
or more large diameter wheels shod with b.illoon 
tyres mounted on one or two axles and fitted with 
a platform so that the load may be varied One, 
two oi three rollers may be tow'ed by' caterpillar 
tractor These machines, like wheeled scrapers, 
are not suitable for use on small areas 

A similar machine has recently been developed 
in England, in whii h the rubber-tyred wdieels 
wobble on their axles with the advantage that the 
Hacks of the wheels are not straight and break the 
tracks of the other wheels This machine is illus- 
trated in Fig 11. 

Another development, illustrated m Fig 12, is a 
cylindiical metal roller, fitted with a petrol-driven 
engine which drives an eccentrically'-loaded shaft 
at 2,500 1 p in and causes the roller to vibrate 
w'hile being propelled by hand 'Fhe complete 
machine weighs 41 cwt , the roller being 1 ft 9 in 
diameter. Under test this machine has given good 
results on non-cohesive soils 

Lorries and Dumpers 

The passage of these vehicles when used for 
hauling excavated materials over the filling assists 
in compaction, but the higher weight per unit area 
requires a harder formation to support them and 
their use cannot solely be relied on for propei 
compaction Drivers should always make a point 
of bieaking their tracks and blade graders or 
bulldozers should be used to maintain as even a 
surface as possible dm ing the passage of the vehicles 
so as to aim at uniformity in degree of compaction 
In the construction of the Mickleham by-pass, 
lorries of 6 yd capacity, mounted on three axles, 
were used for hauling excavation by mechanical 
excavators The rear axles were fitted with eight 
wheels driven through a gear box sO that the lorry 
could traverse ground impossible to a foui- 
wheeled axle These vehicles were, however, in- 
adequate lor compaction when the excavation 
consisted of large lumps of chalk, which required 
caterpillar li actors to break them down 

PERCUSSION MACHINES 

SnEEPSFoor Rollers 

These are of two tyjies, the clubfoot and the 
taperfoot, illustrated m Fig. 13. This type of rollei 
consists of a steel oi cast-iron cylinder about 4 ft 
diameter and 4 ft long, with projections cast or 
welded on, projecting from 7 in to 9 in. from the 
roller The projections, called feet, are arranged m 


V 
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rows, staggered so that four feet generally come 
into contact with the giound as the roller is tow'ed 
by tractor The roller may be m sections, and each 
section may be filled with water to increase the 
load on the feet, which may vary from 50 lb /sq. in. 
to 500 or 600 lb /sc(. in 

A 4 ft wide roller empty might weigh two ton.s 
As the roller is towed, the feet come round and 
penetrate the soil perhaps to their full depth, but 
each successive passage is compressing the soil 
and the feet penetrate less until compaction is 
complete The surface is left rough and uneven and 
the use of blade giaders or angledozers is de- 
sirable. An R D 7 tractor should easily tow two 
fully-loaded rollers Output under favourable 
conditions . is 300-600 sq yds per hour. These 
machines are of very little use in wet clay, which is 
picked up and fills the spaces between the feet. 

Dropping Weights 

Various kinds of power are used to lift various 


k-Tyrcp Roiifr 

f/W/l .1 Pulleit e Co ) 

weights. A 7 lb. punner manually opeiated would 
be useless on an embankment 30 ft high and 1 
mile long — although very useful in small trenches 
of limited length Runners aie operated by 
compressed air, petrol motor, or electric motor. A 
number of punnets may be mounted on a chassis 
and lifted b) a ram shaft driven by an internal 
combustion engine Metal weights may be lifted 
by a ciane mounted on a tractor and dropped 
The Germans used (pre-war) weights up to 2 tons 
for compacting earthen embankments. They also 
used “Dingier” tamping machines fitted with 
70 lb. punneis lifted and dropped about seventy 
times per minute 

Vibrators 

Thei e are various forms of vibrator, mainly used 
for compacting concrete. These will be dealt with 
more fully under the heading of “Vibrating 
and -Finishing Machines”, page 326. Briefly the 
machines or tools are virtually high-speed tampers 
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of relatively high frequency and low amplitude A 
compressed-air-driven road breaker or rockdrill 
may be used for compaction by fitting a punner in 
lieu of a drill. Enlarging on this system, a series of 
punners or a beam may be made to give" a large 
number (up to 6,000) of blows per minute, the 
whole mounted on a chassis driven by an internal 
combustion engine If mounted on wheels, the 
machine is liable to become bogged; it is there- 
fore preferable to mount it on a caterpillar 

Vibrators are not always suitable for compaction 
of earth Tamping and punning may be quicker 
and more efficient on certain types of soil and 
under certain conditions For example, a vibratoi 
would not be so effective on block chalk oi clean 
giavel as a punner or tamper which would break 
up the lumps and reduce the voids 

CONCRETE MACHINERY 

There are various forms of concrete mixer, 
including the tilting drum, non-tilting drum, 

1 evolving drum fitted with blades, stationary 
drum fitted with moving blades, portable and non- 
portable inixeis mounted on special loines, mixers 
combined with hatching plants, mixers mounted 
on chassis to run on rails, and mixers mounted on 
caterpillars 

Drum-Tyi’e Mixers 

Dealing with the well-known portable drum 
type, It IS made in many sizes from 2f cu. ft to 
112 tu ft batch capacity The British Standards 
Institution propose to limit the number of 
standard sizes to 31, 5 and 7 cu. ft tilting and 5, 
7, 10, 14, 28, 56, 84 and 112 non-tilting type 

Hitherto a mixer size has been desigiuited by 
two figures, eg a 14/10 size has a capacity of 
14 cu ft of unmixed and 10 cu ft of mixed 
concrete In future, only a single figure and 
letter wall he used, eg a 7 T mixer will be a 
tilting drum mixer of 7 cu. ft. mixed batch ca- 
pacity, whilst a 14 N.T. will be a iion-tilting drum 
mixer of 14 cu. ft. mixed batch capacity. 

The design of internal blades varies with 
different makers, as does the method of mounting 
and chassis details. Usually, a small water tank 
with syphon is supplied with the machine and is 
designed to feed automatically a specified quantity 
of water per batch by setting a valve Others are 
fitted with readable gauges to measure the water, 
but there is room for improvement in the means 
of adjustment to the fine limits necessary for good 
control of water /cement ratio. 

Emptying the loading hopper into the drum and 
emptying the drum via the chute into barrows or 
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lorries tan be difficult if the angle with the 
horizontal is too small Labour and time are wasted 
by hanimeiing the loading hoppei and raking 
concrete down the discharge chute. The time 
taken to mix a batch vanes with the type of mixer 
and It has been proved that with some types, the 
strength of the conciele inci eases with the time of 
mixing Usually il is specified that the actual 
time of mixing shall be not less than one minute 
after all the matciials have been loaded into the 
drum I’hcrc is no object in reducing the time of 
mixing if the time ol charging exceeds one minute. 
A cycle of operations loi a 14 N T mixer would 
probably occupy five minutes, giving twelve 
batches or fa tu yds per houi With a 56 N.T 
mixer, fed Irom hoppei s by gravity through a 
batch wcighci, an output of 40 cu yds. per hour 
can easily he obtained, giving an average of 
twenty batches per hout each taking three minutes 
per cycle. 


Control of Mix 

Generallv, the larger capacity mixer gives a 

' , 

' 

cLb 

CLUBFOOT TAPER 

Fig 13 -Types of Sueepfooi Roller 
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more uniform mix because any errors in quantities 
of materials and w'atcr are less in proportion 
Normally, the portable type N.T. mixer has the 
loading hopper filled by hand from measuring 
boxes, but the volume method is being replaced 
by weight measurement. Most mixers are not 
fitted with apparatus for weighing but the large 
mixers used in Surrey are all fitted with weight 
batchers, and small separate weight batchers of 
15 cu. ft. capacity have been introduced for use 
with 14 N.T.. mixers All paits of the machine 
should be cleaned down at the end of the day’s 
work to avoid cement setting and clogging the 
chutes, drum, etc It is a convenience if a batch 
can use one bag of cement to avoid measuring and 
splitting a bag. One bag of cement will be light 
for the following mLxes and sizes of drums, i e a 
1 :2 -4 in a 7 N T. and a 1 ;3 5 in a 10 N T 
Two bags of cement will be required for a 1 . 2i' 5 
mix in a 1 4 N.T This method is very limited, there- 
fore an advantage aettues from the weight method 
in which all materials arc weighed The measure- 
ment of cement in boxes by volume is not accurate, 
especially with small quantities 

Mixers Mounted on Lorries 

These machines are used in conjunction with 
fixed weigh-batching plants. The batch without 
water is loaded into the mixer at the fixed plant so 
that mixing can be effected at any part of the 
journey or on arrival at deliveiy point. There are 
two types in use, the non-tilting drum and the 
tilting drum The quantity of water used in the 
mix in both types is controlled by the driver \vho 
may have little interest in the control of the 
water /cement ratio and may use the same quantity 
of water for all mixes without regard for the 
moisture content of the aggregates. 

This type of machine is useful where the central 
batching plant is properly controlled, but the 
discharge of the mixture leaves room for improve- 
ment. One advantage is that the mixing can be 
spread over a longer time but this advantage will 
disappear when mixers are designed to give a 
perfect mix in say' 30 seconds Mixed concrete can 
easily be transported from a central fixed plant up 
to a radius of 15 miles m tipping steel-lined lomes, 
provided no time is wasted en route or at the point 
of discharge Dry^ mixes suffer less from segre- 
gation during transit than wet mixes. All concrete 
is difficult to discharge even from lorries and much 
time and labour is wasted in emptying. The 
Germans mounted their mixers directly over the 
formation. The mixers discharged direct into 
mechanical spreaders and the vibrating or tamping 


machine followed immediately behind to compact 
the concrete Two machines (a) the mixer and 
spreader combined and (b) the compactor easily 
lay and finish 1 mile of concrete 24 ft wide in one 
day. Tlie mixer and spreader has to be supplied 
with batches of aggregate and cement which are 
made up at a central plant and transported in 
lail skip wagons which discharge each batch into 
the loading hopper of the machine The com- 
pat.tor may be of the “Dingier” type or the high 
frequency vibrating type. 'I’he control of the 
water /cement ratio is by the diivei of the mixei 
but the man in contiol of the batches at the ccntial 
batching plant determines the amount of watei in 
the aggi egates and specifies the amount of addi- 
tional water required if any is to be added by the 
mixer driver Much lower watet 'cement ratios 
were used by the Germans than was oui practice 
and consequently stioiiger and more iinifoi in 
quality concrete was produced The Americans 
have developed large portable mixers of up to 
4 cu yds. capacity mounted on caterpillar tiacks 
and fitted w'lth non-tilting vertical drums (two of 
2 yds each). The advantage of the dual drum is 
that the first drum can be loaded while the second 
drum IS mixing and the output of the dual drum 
type IS greater than the same capacity single 
drum 

With these machines the batching has to be 
carried out on a separate plant The discharge 
may be direct onto the formation oi by means of a 
large bucket travelling on a steel boom on a swivel 
The machines recjuire large quantities of water per 
daily output and special tank lorries are necessary 
to keep them supplied. 

Another type of concrete mixer consists of a 
stationary di um mounted horizontally, with an 
open top, in which there is a vertical central shaft 
fitted with arms, to which are fixed moving blades, 
steel bars and rotating heavy wheels. The drum 
IS loaded in the same way as an ordinary non- 
tilting vertical drum type, but the discharge is 
thiough the bottom of thg drum. The great 
advantage of this type of mixer is that the loading 
hopper can be elevated to an almost vertical 
position, thus facilitating the discharge of the 
aggregates ; the discharge of the mixed concrete is 
facilitated by the bottom discharge by gravity, 
assisted by the action of the moving blades. This 
type of mixer has been used for the special purpose 
of mixing soil and cement and has proved capable 
of giving an efficient mix in about thirty seconds 
with a 10 cu. ft batch. 

The mixer -IS not fitted with any water control 
arrangement, nor with any weighing apparatus 
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foi the aggiegates and cement, and a separate 
weigh-batcher is therefore required The weigh- 
batcher, if filled by manual labour, holds up the 
output of the mixer and gravity feed oi mechanical 
loading is lequired to get the best output from the 
mixer, which is capable of producing about 20 
cu yds per hour. The mixing drum is supported 
on steel stanchions 10 ft. high in order that a lorry 
may be filled from the discharge, and the power 
IS supplied by an independent engine. The mixer, 
however, is not fitted with wheels, but is trans- 
ported from place to place on a low-loading 
ti ailcr 

In another type of mixer the drum is horizontally 
mounted with a vertical shaft at the centre, fitted 
Mith radial arms, moving blades and stars; the 
blades and stats revolve in one direction, and the 
dium Itself revolves in the opposite diiection 
'J’hese mixers have been proved to be capable of 
giving an efficient mix in much less tune than the 
vertical drum type and have the great advantage 
that they can be loaded from the top and dis- 
charged from the bottom more quickly than the 
vertical drum type \Mth central loading and dis- 
chaige 

CloNTmuoiis Mixfrs 

Duiing the war, raixcis designed to give a 
continuous output as against a batch output came 
into use where large daily outputs were required 
lor speed of construction for runways The 
jirinciples involved aie to feed the aggregates, 
cement and water separately through suitable 
Iceders and gates for measuring the volumes 
These machines produce a conimuous mix and 
large output but accuracy of control is difficult 
to maintain, tending towards lack of uniformity 
and departure from specification 

Batching Plants 

Batching plants are used principally for weighing 
out and combining the aggregates and cement and 
may be used in conjunction with oi separately 
from the concrete mixers A batching plant 
consists of at least two hoppers, one for coarse 
aggregate and one for fine aggregate The 
aggregates m the hoppers discharge by gravity 
through a gate into a weighing pan which runs on 
rails and when the specified weight of aggregates 
has been obtained, the pan is emptied into the 
mixer ; the cement is weighed separately and 
discharged into the pan with" the aggregate. If 
the plant is a batching plant only the weighed 
batch is discharged into a skip or lorry and trans- 
ported to the mixer, where the water is added. 


The use of separate batching plants can only be 
justified where huge quantities of concrete and 
large daily outputs are lequiied, but they have 
the gieat advantage that the quality of the concrete 
can be strictly controlled by the weighing of the 
aggregates and cement under the supervision of 
one man at the plant, whose duty would be to 
ascertain the moisture content of the aggregates 
and decide on the amount of water to be added to 
comply with the specification 

Ei'UCilncy of Mix 

Hitherto there has been no sLmdard laid down 
as to what is meant by an efficient mix of concrete 
and it IS astonishing that the efficiency of the mix 
vanes with diflerent makes and difleienl types of 
mixer and with the period of time allowed foi 
mixing It is hoped that in the iieai future a 
st<indard of peifoimance will be laid down by the 
British Standards Institution and that every mixer 
will be labelled to indicate 

1 The number of revolutions of the drum pei 
minute 

2 The miuimum number of levolulions rc- 
c]uned to give the standaid of efhciericy of 
the mix 

It IS also to be hoped that m the ncai future the 
problems of clearing the loading hoppci and the 
discharge chutes will be overcome and that the 
producers of the mixers will see that the necessary 
testing and weighing apparatus suitable for their 
particular machines is available The testing 
appaiatus should comprise a pycnometer or other 
instrument for ascertaining moisture content; 
an apparatus for testing the efficiency of the mix 
and appaiatus for accurately controlling and vary- 
the cjuantity of water per batch 

CONORLIL SpRLADERS 

Mechanical spreading of conciete for large areas 
IS advisable for the following reasons • 

1 If concrete is to be compacted by machine, 
the latc of feed is much too heavy for manual 
labour. 

2 The thickness of the concrete must be uni- 
form and correct allowing for compaction 

3. The concrete must have uniform density 
before compaction otherwise the vibrating 
beam will ride on high spots, inadequately 
compact low spots and an uneven finish will 
result. 

4. Treading on the concrete which produces 
uneven compaction and density is avoided. 

5. It is less costly than using manual labour. 
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Spreading machines are of various types and 
may be combined with, or separate from, mixers 
and finishers Sepaiate machines which spread 
only may be of the box gravity type or fitted with 
some mechanical means for actually spreading the 
concrete. 

Box-Type Spreaders 

These consist of a steel frame mounted on 
flanged wheels to run on steel forms On the frame 
a steel box about 12 ft long, with a capacity of 
about 2| cu yds mixed concrete, is mounted so 
as to be capable of movement acioss the width of 
the slab Its movement is effected by a system of 
pulleys and wire ropes actuated by a clutch The 
box IS filled along the edge of the slab from side- 
tipping lorries, and when filled the driver lets in 
the clutch; a twin-cylindei engine provides the 
power to pull the full box across the slab (about 
11 ft. wide"). During its movement the box 
empties by discharging the concrete by giavity 
thiough the open bottom and the steel edge cuts off 
the spread concrete to the required thickness 
The thickness of concrete is governed by the height 
of the bottom of the box above the sub-crust oi 
formation, and the height can be varied by lifting 
or loweiing the whole box by means of sciew 
jacks at each end of the frame I'hc frame is 
mounted on two axles and Four wheels and the 
power of the engine is utilized through clutches 
and chain drive to propel one of the axles to move 
the whole machine along the rails 

The spreading is effected transversely One 
loading of 2^ cu. yds will cover about 10 sq yds 
9 in. thick in a few seconds so that the capacit> to 
spread exceeds the output of a large mixer As 
an example, assuming that the avea'age time 
required to fill and empty the box is five minutes, 
most of which is taken in filling from the lorry, the 
output would be 30 cu. yds per hour, equal to the 
output of a 2 cu yd mixer This type of spreader 
is most economical when the transport of conciete 
from the mixer by lorry is arranged so that there 
are sufficient lorries to avoid waste of time m 
waiting for concrete. 

American spreaders of the separate type 
require the concrete to be dumped on the 
formation, and the concrete is moved and 
spread either by the operation of Archimedean 
screws or by small angledozcrs The output of 
these machines is so large that portable large 
capacity mixers are required to keep them working 
economically. The disadvantage of the screw typd 
is that the aggregates quickly wear the screws, 
which are costly to renew, and the machine is 


inclined to stall when faced with large piles of 
unspread concrete 

Vibrating and Finishing Machines 

Fig 14 illustrates one of the latest British' 
types for compacting sub-crusts of lean concrete 
or stabilized soil and surfaemgs of concrete The 
machine is variable in wddth from 8-22 ft., by 
means of the tubular and telescopic cross members, 
the full range being covered m three stages, i c 
8 ft. to 12 ft. 10 in , 12 ft 10 in to 17 ft 8 in and 
17 ft 8 in. to 22 ft The powci unit is a 7 h p 
Diesel engine for the first range and a 14 h p 
Diesel foi the two longer ranges, the engines being 
interchangeable on the chassis I’he weight of the 
first range machine is 5| tons, the second range 
6f tons, and the third lange tons 

In all ranges the machine is towablc on the loail 
for transport to and from site of woiks. This 
machine compacts concrete previously spiead by 
the box spreaders The screcding boaid in front 
IS fitted foi use when concrete is manually spiead 
With machine spieading it is not required or should 
not be lecjuired if the spieading level is conect 
The speed of ti avel can be varied between 1 ft. /min 
to 8 ft /min forward and a rcvcise speed of 60 
ft /min, is provided. Flanged wheels can be 
quickly changed for flat wheels so that the machine 
may run on a form one side and concrete the other 
side The speed of travel and amplitude of 
vibration of the beam can be adjusted to suit 
the workability and thickness of the concrete 

The lower the water/cement ratio geneially the 
slower the speed, which enables moie compaction 
to be applied. The vibiating and screeding beams 
can be lowered to 10 in below' the finished surface, 
enabling compaction to be applied to the forma- 
tion, sub-crust or concrete in two layers d'he 
speed of travel should be such that a denscly-knit 
surface hard enough to walk on is produced in one 
pass of the machine It is undesirable to stop the 
machine during operation as the stop tends to 
cause w’aviness in the surface due to the plasticity 
of the concrete and its hardening while the machine 
is standing In order to keep the machine working 
continuously the concrete should be spread at the 
rate of not less than 40 cu. yds per hour 

Expansion joints should be so designed that the 
machine passes over them without stopping, othei- 
wisc waviness or difference in level is produced. 
The truth of the finished surface depends largely 
on the truth to which the forms are laid. The forms 
should be firmly supported to stand the load and 
vibration of the machine. The cost of spreading 
and compacting concrete 8 in. thick with the 
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Fig. 14 -Vibratory Concrub Compaciini, Machinp. 

Tip rear view. Bottom front view (Stothert & PtU, Ltd ) 
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machine described is about one half the cost of 
manual spreading and compacting with manually- 
operated tampers, while the output is many tunes 
greater. There is no difficulty so far as the 
machines are concerned in laying 1,000 lineal ft , 
11 ft. wide in one day, provided the woik of 
mixing and transporting the concrete is organized 
to keep the machines at work. Wheels arc fitted 
to the framework to facilitate turning the machine 
tound The men driving machines of this type 
should have a knowledge of the quality of concrete 
used, the kind of finish required, the thickness and 
the pcimissible tolerance in levels, and should 
know how to use the machine to achieve the 
specified requirements of the enguieei They 
should appieciate that the machine is not auto- 
matic Great skill is required of the drivci to en- 
sure that the machine is used to pioduce the de- 
sired result. It IS quite easy to spoil good concrete 
by misuse of the machine, which will not achieve a 
good result out of bad concrete, nor will it coric'ct 
errors in spreading the concrete The main object 
in using the machine is to compact concrete of 
lower watei /cetnent ratio than is possible by hand 
and so to produce stronger concrete at less cost 

Fig. 15 illustrates another type of vibratory 
concrete finisher, which is capable of cornp.icling 
and finishing concrete roads from 8-15 ft in 
width It IS powered by an 8 h.p Diesel engine 
The transmission of power is by friction-type 
variable speed unit to a secondary gearbox 
Working speed may be varied from 2-10 ft. per 
min. Travelling speed may be varied from 18- 
80 ft. per min The weight of the machine is 4 tons 
7 cwt. for the 8-1 1 ft width, 4 tons 13 cwt for the 
12-13 ft width and 4 tons 15 cwt. for the 14- 
15 ft. width This machine is an excellent com- 
pacting machine for use on concretes of low 
workability 

Concrete Vibrators 

The American and German machines follow 
the same principles of compacting by tamping, 
by vibrating beams or by a combination of both 
Some machines are little more than finishers, i.e. 
they arc used for obtaining a smooth level surface 
on relatively wet concrete and would not compact 
concrete of low workability. 

In addition to the heavy type of self-propelled 
machine, several types of mechanically-opcYated 
screed beams which arc propelled or moved by 
two men, have been evolved in recent years. The 
simplest one consists of a timber iron-shod 
beam fitted with handles to which are attached 


two electiic motors worked from a poi table 
electric geneiator. These motors, about J h.p , 
have an eccentric weight (quite small) on the 
armature shaft, revolving about 3,500 r.p m 
and the eccentric weight causes the beam to 
vibrate. Alternatively, the motors may be re- 
placed by pneumatic hammeis driven by com- 
pressed an supplied by a portable air compressoi 
The two hammers take about 30-35 cu. ft. of air 
pel minute and quite a small compressor will 
provide this. Recently the timber beams have been 
replaced by steel beams about the same weight , 
the steel beams tiansmit the vibtation better than 
timber, which tends to absoib some of it. These 
vibrating beams will compact relatively dry 
concrete, but the late of compaction is necessarily 
slow compared with the more powerful self- 
propelled machine I'hey are useful for small 
works and nairow strips of concrete such as 
haunching, and enable much leanei mixes of 
concrete to be used 

As a guide to comparative costs of laying a 
machine-spread and vibrated coneiete load 6 in 
thick (5 1 mix), the following is an indication 

of the expenditure. 
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It will be noted that the materials account for 
about 60 per cent of the cost 

The labour charges include mixing, form laying, 
jointing, curing and everything necessary to com- 
plete the work Overheads include insurances, 
sick and holiday pay, supervision, depreciation of 
plant and H O rhaiges. 

The initial cost of a pneumatic or electric 
vibrating beam 1 1 ft. long is about ^,((30. One beam 
will compact about 400 ft per day at most, if 
continuously operated and fed with concrete, but 
the lifting and operating is heavy work 

Compaction of Concrete in Confined Spaces 

For compacting concrete in structures, i.e. 
retaining walls, bridges, floors, arches, etc. there 
are two mam types of vibrator, the external and 
internal, and varying methods of producing the 
vibration. In the external type the unit is held 
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against oi clamped to the timber shuttering, the 
vibration transmitted through the shutteiing to 
the concrete, the unit being driven cithci by 
eleetrieity or compressed air In the internal type 
a (ylindncal tube of diameter vaiying from 1 to 4 
in., IS inserted in the concrete and the tube made 
to vibrate by a rotating shaft fitted with cams or 
eccentric weights driven either by electricity oi by 
a petrol engine through a flexible shaft enclosed 
in flexible tubing. A small portable outfit suitable 
for small works has a 1 h p. petrol engine fitted 
with handles for lifting, a length of flexible tubing 
and shafting about 20 ft long and a steel vibiatoi 
say, 24 in long by 2 m diameter The frequency 
can be as high as 3,500 per minute by introducing 
gearing between the engine and flexible shafting. 

These units cost about 100 and have been used 
with excellent results on bridge work. Without 
them concrete has to be mixed with a much highci 
water content to ensure adequate packing round 
the steel reinforcement and much labour is 


expended m ramming the concrete By use oi 
these internal vibrators drier concrete can be 
satisfactorily compacted, thus saving cement and 
shortening the time duiing which the forms have 
to remain m position The side forms of a beam 
can be removed within a few hours and used again, 
thus saving timber and reducing costs. The men 
operating these vibrators should be skilled in 
concrete technique as well as skilled mechanics 
Any breakdown in the vibrator may have serious 
consequences if fresh concrete has been placed and 
not compacted when the breakdown occurs. In 
these cases, failing a stand-by vibrator, manual 
compaction would be lesorted to and the day’s 
work completed because the stoppage might occui 
at a place in the beam where the strength of the 
beam might be prejudiced. 

The important points to observe m the use of 
these vibrators are : 

1. Uniformity of concrete mix. 
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2. Correct workability of concrete to suit 
the vibrator being used 

3. The time taken in vibrating should be just 
sufficient to ensure maximum density with- 
out causing segregation of the aggregates 

4. The v'lbrator should be kept continuously on 
the move to avoid iisk of leaving pockets 
when withdrawing the tube 

5. The tube should be kept as low down in the 
fresh concrete as practicable 

^Vlth regaid to point 5, if a cii ft box is filled 
with dry tonciete and the vibrating tube slowlj 



Fit. 16 S f > Briakkr i\ '\ciiois 

(ti'arwp Peiwl Drill & Dools, Ltd) 

inserted to the bottom and withdrawn slowly, 
taking about 20 -30 seconds, it will be observed 
that the 12 in depth of concrete will fall to 8 in 
or 9 in. due to compaction The resulting cube 
should be self-supporting on removal of the timber 
box if woikability and time of vibration are 
correctly adjusted. 

The use of concrete vibrating machines and 
mechanical spreaders requires the use of rails or 
forms stout enough to carry the weight and firmly 
fixed to obviate movement and vibration. 


PLANT FOR SURFACE DRESSING 

Mechanical distribution of tar, bitumen and 
emulsions is preferable to handwork, gives greater 
uniformity, control and speed. If a 250-gallon tar 
boiler equipped with pressure pump and jet 
spray is used, better control than by hand brushing 
may be obtained but the control is in the hands of 
the man holding the jet. If he holds the jet at 
vaiying heights uniformity of spread will be de- 
ficient. Spreading chippmgs by shovel also makes 
It almost impossible to obtain uniform rate of 
spread If tank pressure distiibution is employed, 
It is .so lapid that mechanical spread of grit must 
also be employed I’he normal method now is foi 
the tar distiller to send the hot tar in 1 ,000- or 
‘2,000-gallon tanks on road lorries htted with steam 
coils to contiol temper atuic and to spray the tar 
diicct from tank to load through a sei'ies of jets 
which can be controlled as to rate of spread 

Machines of varying design are available tor 
spreading the chippmgs * One type has a steel 
box, 6 ot 7 ft long, mounted on a two-wheeled axle 
and drawn b\ a lorry 'I'hc road wheels operate 
a screw propeller running along the bottom of the 
box and the turning of the propellei distributes the 
gilt to the width of the box A weakness is that 
distribution depends largely on the manner in 
which the box is filled with chips from the lorry 
Wear on the propeller is heavy Another type has 
a steel funnel into w’hich the chips are thiown from 
the tow ing lorry and at the base of the funnel is a 
revolving disc fitted with blades, the disc being 
geared to the road wheels T’hc gi'it falling onto 
the levolving disc is flung by centrifugal force to 
a width adjustable up to 30 ft The rate of spread 
IS governed by an adjustable gate in the funnel and 
by the speed of the lorry 

In piactice the machines are liable to damage by 
inserting stone of too large size which jams in the 
gate or damages the blades. Sometimes the grit 
tends to clog in the funnel and has to be assisted 
manually through the gate There is urgent need 
of a grit spieader which is so designed that the 
grit can be spread in front of the lorry to avoid the 
wheels passing over the tar 

CRUSHING AND SCREENING 
PLANT 

Stone crushers essentially consist of two steel 
jaws, one fixed and one knapping, and have the 
same effect as breaking the stone by hammer. 
The moving jaw is linked to an eccentric which 

• Sec also article on Maintenance of Highways, page 403. 
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gives it the knapping motion. Crushers are driven 
by steam or petrol engines and vary in size and 
capacity A crusher 1 2 in X 9 in at mouth will 
break 5-6 tons per houi and require 10 hp A 
crusher 30 in X 18 in. will break 25 tons per hour 
and require 60 h p. For breaking down small 
stone say 2 in. to chippings a granulator is used 
The stone is crushed between a fixed steel inveited 
cone and a moving (one which has a gyratory 
motion imparted thiough bevel geaiing The size 
of (hips IS legulated by raising or lowering the 
fixed cone which alteis the width of sjjace between 
the two cones A 20 in gianulatoi requires about 
25 h p and running at 650 revs pei minute will 
give an output of 10- 30 tons per hour depending 
on the size and hardness of the stone All jaws and 
cones should be of manganese steel and capable ol 
being leplaced when woin Crushers should be 
mounted firmly and level and rt ritnning parts aie 
properly adjusted and lubricated, should run 
silently W'hen not breaking stone Owing to the 
dust created, all bearings should be dustpioof and 
kept properly lubricated and adtusted 

Screens are used for sorting out bioken stone into 
various sizes Rotarv screens are cylinders of steel 
dulled with holes ot vanous sizes Vibiavory 
screens are flat ot inclined metal meshed grids, 
the wnes being spaced to give an\ recjuired siz.c 
The following standard sizes of square holes in 
.screens have been adopted, viz 2 , 1 , 2 , 1 A 1 , 4 , and 
Jin Foi I and i in and sizes below J in , wire 
mesh screens arc standard The vibiatoi) scieeii is 
thought to be more cfficieiil than the uitary because 
the stone ternains longer on tlie s< reen, which gives 
a better c hance oi its passing tliiougli tlie mesh than 
being carried along b> the totarj screen on to the 
next size Sci eens have a rated output depending on 

LUBRICATION OF M 

The successful operation ol any mechaniral 
plant depends, almost entireh, upon the atten- 
tion which is given to periodic maintenance 
Especially docs this apply' to the cpicstion of 
lubrication, particularly where moving parts aie 
concerned 

It IS obvious then, that some definite schedule 
of routine application should be established, 
thoroughly understood and maintained Depending 
upon circumstances it may be possible, especially' 
in cases where mobile oiling and greasing equip- 
ment IS installed, to arrange that the lubrication 
of all machinery is carried out at regular intervals 
by a competent maintenance crew. Alternatively, 
the responsibility for this work can be left to the 
Individual operator. 


their length and diameter and inclination and should 
never be fed at a greater rate. A trouble with 
fine rnesh screens or small diameter holes is clogging 
by damp stone Here the vibratoiy screen has an 
advantage 

ROAD BREAKERS 

The use of pneumatic tools has considerably 
accelerated road repair work, and developments in 
this field of ecpiipment aie continually taking 
place 

The most common tool is, of course, the concrete 
breaker, which is usually of heavy w'cight and 
lohust constiuction m order to stand up to the 
arduous conditions encountered in roadwotk 
Bicakers vary in weight fiorn about 60 to 80 lb 
and are powet ed by' a mobile air-compi ossor 

Vanous attachments ate now available as 
altei natives to the noiinal drill steel, such as 
picks, spades, trench rammers, clay diggeis, etc , 
all designed foi their particular purpose 

A development in road bieakets is a self- 
contained machine, illustrated in Fig. 16, which is 
powered by a petiol engine mounted at its head 
No auxiliary power is leqiiired, and this gives an 
advantage in poitahility and ease of working 

TARMACADAM AND ASPHALT PLANT 

There lias been considerable development in 
tins type of plant Manulai lui cis are continualh’ 
aiming towards machines giving bettei output, 
whilst ensuring greater control of mix so as to 
work closely to specific ation Particulais of 
various machines, both of the stationary and 
mobile types, will be found on pages 335, 337, 
340, 341, 345, 346 and 347 

ECHANICAL PLANT 

Whichever sy'stem is adopted, it is irnpoitant 
that those concerned are fully conversant with the 
lequircments of each machine, and this will entail 
careful study ol the manufactuiei ’s instructions 
which, when available, should be closely follow'ed 
Once the coirect loutine has been established, and 
the proper lubricants selected, attention ran be 
given to some of the problems entailed in their 
application 

CLEANLINE..SS 

The best lubricants in the world ate easily len- 
dered useless by the presence of dirt and gnt 
which, if allowed to penetrate to working paits, 
soon results in excessive and expensive wear and 
tear of the parts concerned. All containers 
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and equipment, thereioie 
should be kept scrupu- 
lously clean Similarly, 
grease nipples, oil hole 
covers, etc , should he 
carefully cleaned befoi e 
applying any lubricant 
The grease gun or oil- 
can should always be used 
sparingly, it is better to 
apply them sparingly 
but often, than' to appK 
large amounts of lubricant 
at infrequent intervals 
Oil wells, oil cups, and 
drip-feed oilers should be 
kept well filled, otherwise 
their rate of feed \\ ill 
slacken off 

Ball and 
Rollfr Bfarings 


Table A 

LUBRICATION GUIDE 



Check up or 
Application 

Oil Change 

Plain Bearinos 



Oil Hole 

2 hours 

— 

Oil Restrvoir 

60 hours 

bOO hours 

Grf*ase Cup or Gun 

4 hours 


BaI l AND Roi ll-R BCARIN(.« 



Grease’ Gun 

20 hours 

— 

Grease Pae k<‘d 


600 hours 

GhARS 



Open 

2 hours 


Enclosed 

60 hours 

l.OOO hums 

Engine 



Grankrase Oil 

H hours 

!()0 liouis 

H\ DRAUI IC SiSIl M 



Hydraulic Fluid 

8 houis 

1 000 ht>uis 


Gearboxes 

These should be drain- 
ed and flushed out in the 
same manner as crank- 
cases, before refilling with 
fresh oil U nless otherwise 
advised by the makers, 
this operation should be 
carried out every six 
months 

Oil levels should be 
checked regularly, at least 
once a week, and topped 
up as required, but only 
to the indicated full-level 
on the dipstick Should 
a leakage be suspected, a 
daily inspection should 
be made, until the cause 
IS discoveted and 
icmcdicd 


These should nevci be more than three-quartcis 
full, if overheating is to be avoided Diain plugs 
(if fitted) should be lemov'cd before filling, and 
left open for a few minutes after greasing, while 
the bearing is running Excess grease will then be 
expelled. In the case of high-speed packed bear- 
ings, these should first be cleaned out and then 
re-packed with fresh grease ever>' three months oi 
as recommended by the manufacturers 'They 
should never be packed more than thiee-quarteis 
full. 

Engine and Compressor Crankcases 

These should be topped up at regulai intervals, 
dependent upon their condition, but in any case 
once every eight hours The dipstick level should 
be checked every four hours. 

Engine oils should be changed eveiy hundred 
hours, compressors every two hundred hours, 
unless instructions say otherwise, and it is advisable 
to dram out the old oil when it is hot, such ■as 
immediately after a run In this way the maximum 
amount of solid matter will be removed Crank- 
cases should never be flushed out with paraffin 
or diesel fuel; Flushing oit should always be used, 
but It should be ensured that no large quantities 
remain in the system afterwards. Engines using 
heavy duty detergent type oils seldom require flush- 
ing, but should this become necessary, a light 
detergent oil instead of Flushing Oil should be 
used. Careful attention should also be given to 
makers’ instructions regarding the cleaning and 
changing of oil filters and oil filler packs 


Opi n Gt ars 

'I’hese require legulai inspection, and can with 
advantage be examined every two hours, when 
those tooth surfaces reijuinng more gear dressing 
can be given a Ircsh application It is impossible 
to la> down any specific time for this operation, as 
It IS entireh governed by the type of plant installed, 
but gears can be, and should be, kept undci 
constant ob.servation when running 

Oil or soft greases should nevet be allowed to 
get on open geai teeth, as this will rum the adhesion 
properties of the diessingt Applications of dressing 
on top oi oily or gieasy teeth, for instance, will 
only result in rapid loss of dressing 

Roller Chains and Wire Ropes 

Roller chains can best be lubricated by being 
removed from the drive and .soaked overnight m a 
bath of lubricant Oil rather than grease should 
be used for this operation. 

Wire ropes should be brushed clean, and then 
painted or sw'abbed with lubricant as, like roller 
chains, they benefit by being steeped in a bath 
of lubricant 

It IS only by soaking them in a bath of lubricant 
that vulnerable parts, such as the chain roller 
pins and innermost strands of wire, are adequately 
lubricated It is not enough to cover them on the 
outside with oil or gg-ease. Spare chains and ropes 
should also be stored in such a bath 

The Table A will serve as a guide for the main- 
tenance of all plant, where no precise instruc- 
tions are given by the manufacturers 
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ALLAM ROAD PLANT, LTD. LONDON. W C 

THt Ali AM VinRAiiNO 'I’AMPhR lb suitable for the lon- 
solidation of all types of concitle roads, (specially secondary 
roads, and also for concrete aieas TIr tamprrs are fitted 
arcordinR to tlicir length with oiu , two oi three Trillor 
Llectru Vibrators, type \ 3f)0 and are supplnd in anv 
length up to 22 ft (j in The \^ibiatoTs an wound foi 220 
240 volts singlt phast , 'iO lycles or 1 10 volts, thr< e phase, fO 
cycles supply If there is no eleetric supply available e losi- 
to the site small portable gem rating sets are provide d n> 
power the, three-phase sibrators These generating sets aie 
fitted with 'I h p petrol engines and supply tin to six Trillor 
Klee tne Vibrators, type V 350 1 be power consumption of 

the vibrators is only 250 watts and a switch to control the 
vibrators is fitted directly to the tainpie i in easy leach of 
the operator The freqtieney of the vibration is approxiin- 
alcly 3,000 r p rn and the amplitude produced can easily 
deal with harsh and eliy mixes Ihe way in which the 
vibrators are mounted on the tamper tends to give the tainiier 
an automatic forward movement 1 hiis only two men are 
needed to guidt the tampci along tin forms The tamper 
IS steel shod and fitted with anii-vibraiion handles fPlate I, 
No 1 ) 


ALFRED ALLEN & SON, LTD , DUDLEY 

"Swing” all purpose vs ate r tart, with welded tubular 
frame and heavily galvani/td totUainii, 15-30 gallon 
capacities Riveted steel crane skips, } lieu yd rapacities, 
made in both tipping and chop bottom types Tipping 
wagons with all welded bodies, i 2 tti yd capatitics, IxKlies 
nest for economical transport Portable railway Hacks, 
turn-tables, points and crossings 18-3G in gauges 


EDGAR ALLEN & CO, LTD, SHEFFIELD 

StAO Jaw ('Ri snrRS of the Blake type eaii be obtained 
with eithei east steel or east iron boihts (Plate 1, No 2i 
In the cast steel type the hodv is made in one pieee, oi 
wheic lianspuit difficultus may lie cntounlere'd, it com- 
prises four sections htilted togrtlier Breakers 42 30 in and 

larger are made with the body m sections Oruslit is of this 
type range from 12 ti ni , wiili an approximate output, 
when crushing limestone to 21 in anti unclci of 4 to 5 tons pi i 
hour, to the 55/32 in mat him, approximate output for 
which will be given on application 

The cast iron body sues range fiom 9 5 in , with an 

appioximatc prodiie tion of 2 to 3 tons per hour, to the 30 x 18 
in with an approximate produi lion of 18 to 27 tons per hour 
A steel plate frame crusher is also made, the frame being 
built up in sections, and is designed for ease of trans- 
portation where the wtighl ol maximuBi hft has to be con- 
sidered 

Thr Stag Granugator lias been designed to produce a 
size of material 1 to i m , whit h is largely used for the surlae e 
dressing of roads, and for tar macadam Machines can be of 
either fixed or portable type, with or without screens 

Stag Crushinc, Reii-cs (Plate I, No 4), are essentially 
secondary crushers taking feed Iromjaw or gyratory ciushers 
The usual reduction ratio is four to one Their advantage is 
minimum production of fines depending on the kind of 
material crushed, and the natural gram size into which it will 
break down The rolls are of two types, high speed and 
medium speed. Both devices can be fitted with shells having 
smooth, corrugated, or serrated faces, and can be used for 
either wet or dry grinding High speed rolls are made in 
sizes from 18 up to 42 in. roll diameter, with capacities 
ranging from 5 to 1 4 tons per hour when the rolls arc set \ in. 


apart Medium .spi ed crushing rolls are made in sizes from 
18 to 16 m roll diami ter, with capacities ranging from 8 to 
20 tons per hour, with tilt rolls set J in apart 

Thc R B Roi vry Graniila for, a hammei mill, is an all 
steel macliiiiL, wlmh will take a larger piece and crush it to 
an exttcdmglv fim prodnet, it is designed to prodm t 
(ubital chippings without flaky pieces, horn stone. gr.ivcl 
ete for road making and ronciete aggregates In som< 
instances, it does away with the preliminaiy crusiicr, and can 
olien handle wci m damp materials, thus eliminating the 
cost ol diymg Ixfiiif tiiishmg 

The hammei s are of swing type, and made of Imperial 
inangaiiest steel, being suspended from discs mounted on the 
shafts As tilt material is fid into tin hopper, the hammers 
whirling around hurl it with tremendous forti against Ihe 
breaking blocks 1 ht rebounding fragments are caught by 
tach succtcding haiiiiner, and again sliallered against the 
blocks Machines art inadi in four sizes, with maximum lift 
langmg from 3 to 60 twt , and with an output on gravel, 
shingle, cti , from 4 to 40 tons per htiur 

I HI hi A(. K B Rotary Bui vrrizi-r, swing hammer Ivpc, 
is an adaptation of the same mathine, provided with sticcns 

-bTAC. Bai I Mh.i s (Plate I, No .3). are spet lallv siiilable foi 
till icducHon ol cement tlnikcr, quartz, ett , and for prepar- 
ing agntuhur.il lime Tht null is used lor efrv gimding on the 
screens .Six standard sizts art madi , and material up to 
4 cii in ( an be fetl to the largest mill The usual size of 
leed IS about 2 t ii in 

Rotary Scrki ns — \ typical example of this type of 
machine is the portable combined brcakti and screen shown 
in Plate I, No 5 Ollic i machines ol any sizt up to 8-ft 
diameter lor imridling the hardest or most abrasive material 
aie also available All inarhims iiicorpoiate interchangeable 
screen plates, while bearings and driving gear are so arranged 
that they are not exposed to falling materials Thc lubri- 
cation system also exc hides grit and dust 

Ilu “Implrial" Scrubbir vnu Washlr, illustrated in 
Plate I. No 8 works on thc vibiating system, is operated by 
means ol an eccentric' drive, and is fittecl will) roller bearings 
The vibrating inolioii is positive and causes the material 
to be agitated m sut li a way thal segn galiun is set up between 
the particles Tins, with thc assistance of the washing water, 
causes a c'omplete separation of sand, dirt ett , resulting in a 
clean producl being obtained with marked efFiciency 

The whole niacbnit is suppoilcd by means of strong 
springs at the four corners, on a iraine whith t,trries the main 
bearings, and in such a manner that the bearings are rehevid 
of thc bulk of the mac lime's weight The frame can be slung 
by means of lablc-s and springs if di sired, oi ran be bolted 
down to rigid louiidatioiis 

ARMSTRONG-'WHITWORTH & CO (PNEUMATIC 
TOOLS). LTD , GATESHEAD-ON-TYNE 

Pneumatic picks .iiicl rnntrett bicakers for general demoli- 
tion, heavy clutv anti ripping work Pneumatic spade for clay 
digging and tunnelling Trench rammei loi trenth and road 
tamping hump pumps for draining, excavations and sumps 

ASSOCIATED EQUIPMENT CO , LTD . SOUTHALL, 
MIDDLESEX 

AEG* Monarch” freight carrier, powered by the A L C. 
“7 7 litre” direct-mjcction 6-cylinder oil engine, has a body 
spare of 20 ft and can carry a pay load of over 7 tons The 
chassis can be supplied with a T2 ft 1 in , 14 ft 7 in , or 16 ft. 
7 m wheel-base to suit various requirements Used by many 
contractors foi tar spraying work (.See also “Manufacturers’ 
Data on Maintenance Equipment and Materials”, page 428 ) 
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ATKINSON LORRIES (1933). LTD., PRESTON 

For general haulage of merchandise and road materials 
and for tar spraying the Atkinson Diesel Engine Commer- 
cial Vehicles are well known They can be supplied with 
platform or tipping bodies, and long or short wheel-bases 
There are three types — 7J ton 4-wheeler, 12-ton, 6-wheeIer 
and 15-ton, 8-whecler 

ATLAS DIESEL CO., LTD., WEMBLEY, MIDDLESEX 

Pneumatic machinery and tools for Civil Engineering work 
of all descriptions Mainly inteiestmg to highway engmceis 
are coqrrete breakers, clay spades, demolition picks, back- 
fill rammers and portable and stationary air compressors of 
all tvpes and si/es Atlas air compiessois are diesel driten, 
and are standaidized in every detail to ensure stmt inter- 
changeability of spare parts, which are alwass available 
from stock They can be fitted with solid lubbir or pneu- 
matic tyres, with brakes and high-speed towing gear if 
required Plate III, No I show’s diesel driven compressor 
type MK I5D 

AVELING-BARFORD, LTD , GRANTHAM 

“G” Series, Variable Pressuri- Diesel Roiie.rs, made 
m weights from 2^ to 13 tons in three chassis styes, these 
rollers arc equipped with movable weight device (patent) 
within the main chassis members The weight can be slid to 
forward or rearward positions In the front position, the 
roller weight is equally distributed over the fiont and rear 
rolls, and in the rear position, maximum consolidation on the 
rear rolls is obtained Water ballast type rolls are fitted 
Plate I, No 7 illustrates the G D Diesel Roller, and No b 
the G B Roller 

4i Ci-Dic Yard Diesel Shutile Di mper An outstanding 
feature of this dumper is the patent res'ersihle driving posi- 
tion which enables the dnvtr to have the load either in front 
or at the back of him This feature enables the machine to 
be used in the public highway It has four speeds in either 
direction with a top speed of 16J m p h (Ulus fig 1, p 313 i 

One Cubic Yard DuMrER Manctuvrablc and mobile on 
rough ground, the onc-yard dumper plays a very important 
part in the transport of material on restricted sites where 
other four-wheeled vehicles cannot operate 'Tipping the 
load and resetting the body is controlled from the driving 
seat It is powered by a 16-b fi p 4-cyhnder petrol engine 
and fitted with a 3-speed gear box Maximum speed is 

10 4 m p.h 

The; Calfdozer is a miniature bulldozei with a remarkable 
performance and has many uses, particularly on building 
sites It ran be successfully employed for site levelling and 
clearing, back filling trenches and excavations, trimming 
stock piles and, with a special attachmcnl, for turf stripping 
The blade, 4 ft 6 in wide, can be swung left or right for 
angle-dozing and power is supplied by an 8 h p industrial 
type petrol engine (Plate I, No 9 ) 

Trench Cutting Machine De-igiicd to cut trenches 

11 or 18 in wide to a depth of 3 ft b in for laying under- 
ground services, this machine will cut up to 1 75 ft of trench 
per hour according to conditions and size of trench It is 
self-hauled by a wire cable and the cutting speed is con- 
trolled. An 8-h p industrial type petrol engine supplies the 
power (Plate I, No 12 j 

Dump Truck, consisting of a parent vehicle and loose 
hopper which can be picked up and set down at any point, 
this machine overcomes terminal delays m the transport of 
material on building sites and waiting at loading and dis- 
charge points IS avoided Capacity of the hopper is f cu yd. 
The vehicle is powered by a I6-b h p 4-cylinder engine 

W. & T. AVERY, LIMITED, BIRMINGHAM. 40 

Self-contained weighbridges for installation in brick or 
concrete foundations, in a range of sizes to suit all traffic 
Batching scales with hoppers, and varied capacities for 
weighing aggregate, etc , for concrete and tarmac. 


BARBER-GREENE 

See JacK Olding & Co Ltd, page 346 

BARRETT. TAGANT & GOTTS, LTD.. LONDON, S.W.6. 

“Maxima” high-grade lubricants for every purpose. Rust 
preventives with lanoline or petroleum jelly base, for the 
prevention of corrosion and rust on all types ol road plant 

BENFORD, LTD . WARWICK 

The B R 25 is a continuous type mixci , designed to 
produce 25 cu vds of mixed concrete per hour continuous 
working There is an additional reserve capacity of 10 per 
cent, but all users are advised to orgam/e their jobs within 
the nominal output capacity At this rated output, all working 
parts of the machine arc luiming within easy liimts, and 
consequently the wear and tear on the plant is leduced to a 
reasonable mmimiini 

Because the process is continuous there is never more than 
a comparatively fe\c pounds of material being mixed at any 
given moment, thus ensinmg the quality and consistency of 
the ( oncretc 

New Benford mixers are htted with the “Reguflo" water 
control system which cumbmes ac curat y ol measurement 
vsith smiplicitv in design and reliability in construction 
.'knolhtr feature on all new mixers is the “Spot On” Sand 
Predictor, which is used foi adding any pre-determmed 
quantity of sand lo the mixer, without stopping production 
(Plate I, No 10 I 

Ihe BENroRi) Rii.i'ii's IvpE E Concre;ie Mixlr has all 
the recogni/td adiantages of a costly central mixing station 
or batching plant, and produces concrete up to 10 cu yds 
per hour when used commiiously, the machine weighs onlv 
25 ewt , and requires only h p driving power 

The Regulus requires a verv small space lo work in, and is 
readily portable Once set, it automatically measures the 
required proportions ol stone, sand and cement for mixes of 
any rate and does away cntiielv with pre-gauging With a 
discharge height of 27 in . it is suitable foi cliscliarge into 
single or double wheel harrows, while when adapted for use 
as a central mix-plant, it can generally he set up to discharge 
at a height to suit most types of concreti carts and bucks 
(Plate I, No 1 1 

BLAW-KNOX, LTD, LONDON, N.W 1 

Dewaterinc. Eqi iHMi Ni usually comprises a diescl-driven 
b-in suction centrifugal pump and has a vacuum pump 
incorporated in the plant for producing the Ingh degree ol 
v ac uum nec essary lo ensure i ffic lent operation A dewatctnng 
outfil of this type is c apablc of handling 60 wellpoints coupled 
lo a hcadei ynpe 200 ft long and of de aling with a maximum 
of 60,000 gallons ol water per hour under average conditions 

Excavatlnc, Ecjuipment.- -Whilst the mechanical excava- 
tor still has Its uses, it is definitely limited when dealing with 
the construction of modern highways Tlie tractor-hauled 
and self-propelled scraper is now widely used and has greater 
speed and carrying capacity, with the added advantage of 
being able lo deposit and spread the spoil at a controlled 
depth Where a long haul with the spoil is necessary, the 
self-propelled type of scraper is far superior. In the tractoi- 
Hrawn type of scraper, carrying capacities of 4 to 12 cu yds 
are available 1-argcr sizes are made lu boili trac tor-drawn and 
self-propelled scrapers, and scrapers ranging from 6 to 12 yds. 
capacity have proved the most popular and useful for high- 
way construction (Plate II, No 1 } 

Where the ground to be excavated has a hard crust, or is 
Itself hard or of a rockv nature, the rooter, or ripper, is a most 
valuable tool, as it enables the ground to lie broken up so that 
the scraper can handle it There are three types available — ■ 
light, medium and heavy All three are tractor-drawn and 
operated by a similar power control unit as used with the 
scraper (Plate II, No 10 ) 

Another essential piece of tractor-drawn equipment is the 
Bulldozer (Plate II, No 2) This machine can be operated 
by cable or hydraulic means, but the former is simpler and 
more common. 
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CoMi’ ACTING EyuiPMBNT — Eor compartioii of the soil which 
IS to form the sub-grade of the highway, particularly where 
the scraper has been used to deposit the spoil in. layers, the 
tractor-drawn Sheepsloot T aniping Roller has established 
list If as a most efficient piece of equipment for this work 
The pneumatic tyred miiiti-wheeled roller is also favoured 
b\ many engineers for following the sheepsloot tamping 
roller 

CoNCRETt Mixinc, Machiners — Where it has been 
decided to use concrete pavers or Iruckinixers, the plant will 
comprise steel storage bins and batch weighers The storage 
capacity of the bins, which is usually hO to 100 tons, will 
depend on conditions at site Ihe charging of the bins can 
be carried out by crawler-mounted cranes htted with grab 
or dragline attachincnts Bulk cemcTit is an essential part of 
mcideni central batching or mixing plants The cement tan 
be c Icvated to the storage bin through a ittciving hopper and 
sc lew conveyor and bucket elevator \notlier method is to 
use one of the air activated types ol ec|uipment The cement 
storage can etther be incorporated m the main batching 
plant or located adjacent to it This type of plant is the 
static type, but a more recent development is the mobile 
type, which is mounted on pneumatic- tyred wheels and can 
be readily transported fiom one site to another with little 
ot no dismantling, and is capable o( supplying 100 eii yds per 
hour, either into batch-carrvmg it uc ks oi the c barging liopper 
ol mixers (Plate II, No 6 1 

CloNCRLiL .SrRtADiNc. Mac I tiN I H v --- In order to take full 
advantage ol the- speedy production of the concrete cither b> 
central mixing plant or paver, a rncrbanical concrete spread- 
ing machine is essential One modern spreader will lake rare* 
ol the output of two 341v Paveis or their equivalent The full 
mechanical liaversing paddle type spic-ader is preTerrecl. 
particularly if concrete ol low water cement ratio is ui be 
handle d 

CloNCRi tt- h'lMSiiiNCj Machinucy 1 o (ollow the spread- 
ing machine it is necessary to use a mechanical finisher This 
machine can also jirovide the vihrauel compaction so fic- 
quently called for in modern specifications T'he most useful 
type oi finistier is ptovided with a ircint oscillating slnke-oll 
plate to control the depth ol the concrete to be coinpaeted 
.tnd finished Behind this the vibrator unit is suspended 
The finishing screed which iollows the vibrating unit should 
also oscillate and strike ofl using the top of the roadforms 
•IS a guide Low slump concrete with a waler/cement ratio 
of 0 4ft has successfully been vibrated to a depth of 12 in with 
this type of finishing machine 

Koaiiiorms — lo ensure the successful operation of the 
spreading and finishing machine, roadforms of robust con- 
struction should be provided A secure and speedy selling of 
the roadforms can be ensured by using the self-aligning type 


E. BOYDELL & CO . LTD , MANCHESTER, 16 

The Miir-Hiii lOS & lOB Dumi’ers An iniporlaiU- 
iniiovalion of ronsidcrable interest to all dumper users, is 
the introduction of two entirely new machines to the Muir- 
llill range Users of these vehicles have always had to restrict 
their use to private properly as those machines produced to 
date have not complieci fully with the requirements of the 
law in relation to goods vehicles for use on the public highway 
In the lOB model (Plate II, No 4j, the driv'er’s position is 
reversible, i e for use on the roads, the dumper is driven 
steering wheels first, while for use purely as a dumper, the 
scat and steering column is rotated and the machine is driven 
body first, retaining accurate placing and control of tipping 

The design of the rotating sea^ and steering column and 
the arrangement of the controls has been patented and affords 
complete control of all operations in cither direction The 
foot controls are duplicated and are so interlocked that their 
order remains unohanged, e,g,, the clutch is on the left for 
cither position of the seat The gear lever, tipping and lever 
hand brake are between the driver and the engine and care 
has been taken to ensure that there are no obstructions in the 


way of mounting and dismounting The lOS model is for 
single-way drive only but retains all the other features. Both 
machines driven from forward of the body comply with the 
law and include all stipulated accessories such as speedo- 
meter, inirroi, etc Lighting and starting equipment are 
also available 

BRADLEY PULVERIZER COMPANY, LONDON, S W.1 

Siipplieis ol the following well-known pulverizing mills 
rnL24-in Crih in Mii i ,Thf Improvi nftO-in CIrifi in Mn i 
Till Improvh) 40-in Givnt Griiiin Mili , and The Junior 
Hi RcULi.s Miil for grinding limestone, whinslone ancl other 
materials lequirccl loi load Maslu I'lllers These nulls are 
capable ol pulverizing all classes ot hard and lelraclorv 
materials lo any fineness between the range of ft iiie-sli tee 240 
mesh pe-r linear ineh sieve, sucli finenesses being given iii a 
single operation without auxiliary sieving or sepaiating 
Capacities range fiorii I rwt lo 12 tons per hour, vaijing 
•iccoicling to fineness and “gi incl.ihilitv ' of material 

W E BRAY & CO . LTD , ISLEWORTH 

Hydraulirally-operated bulldozeis and angicdozers rang- 
ing from ISOhp traelors weighing just under 22 tons lo 
22-h p trarleers vvnghing about lions Bray cable controlled 
dozers for all makes of Irae k laying tractors (Plate II, No 1 1.) 

BRISTOWES MACHINERY, LTD , LONDON. N 18 

Sprayers and beateis fot tar and bitumin, sand dryers and 
mastic mixers, niouriiecl on steel, solid rubber or pncumatlc- 
tyred wheels Capaeities varv fiom the 50-gallon “Handy” 
sprayer, vertieal tvqie, to the "GyNTAR" all purpose sprayer, 
with a 2,500 gallon capaeuv, which can he fitlecl with patent 
steam heating elements foi use as hot or cold sprayer (Plate 
H, No 5) 

Other types ol highvs ay plant inanulactured by this firm 
include taiinaraclain, bitiiniastic and asphalt plants of vary- 
ing capaeilKs (tons per houri, granulators, and irushers, 
elevators and conveyors, screens, dryers and coolers, and 
mixers, etc The Bristowe Pah-nt Iarmai-adam Mixer is 
specially worth noting li can be portable or stationary, and 
is available in 1 sizes 4 ft diam 40/, 50 tons per day, 6 ft diam , 
90/100 tons per day and 7 It diatii , 130/150 tons per day. 
(bee also Maniilat tun rs Data ji 428) 

BRITISH JEPFREY-DIAMOND, LTD, WAKEFIELD 

B J-D roll and swing haniiner type crushers and swing 
hammer pulveii/trs ft; 10 sizes in each, used for the redue- 
tion ol hard and Iriable matenals ol all classes to small sizes 
Tests carried out in firm’s lalioraturv on eheiils’ own materials 

THE BRITISH ROTOTHERM CO . LTD , LONDON, S W 19 

“Koioiiurm Masuc and Bitumen Thermometfr, 
Model 1 1 — A portable dial-mdieaimg thermometer de- 
signed lor use 111 the preparation ol asphalt, lai, bitumen, etc 
Goinpleleiv waterproof, exlirnirly robust, and provided with 
a eoiivcnienl handle The "Rototherin” bi-rnetallu self- 
eoinpensalitig mnlti-liehx is ineoi poratccl It is made with a 
dial 21 in or 4 m in tliamelctr and lias a staiidaid lange of 
150 '5(K) I' Models are also availabh for permanent attach- 
ment to storage .ind tar tanks and aggregate chutes 

ROBERT BROADBENT & SON, LTD , STALYBRIDGE 

Stone and ore crushing plants designed to meet the require- 
ments of mining companies and highway contrat tors, etc 
All machines arc fitted with a patent draw-back motion and 
patent oil bath Plate II, No 3 illustrates the Blake stone 
breaker and ore rrusher — suitable for breaking all kinds of 
stone, both for new road construction and for macadatn 
surfac mg 

BROOM & WADE. LTD.. HIGH WYCOMBE 

“Broomwade” Portable Air Gomprf.ssors embody the 
well-known sleeve-valve compressor winch was specaally 
designed lor portable sets 1 ts use makes possible relatively 
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PLATE I 

1, Allam Vibrating Tamper 2 , 3 , 4, 5 and 8, Edgar Allp,n Stag Jaw Criisiier, 
Stag Bail Mill, Stag Crushing Rolls, Rotary Screen, Imperial Sckiiboek 
AND Washer. 6, 7, 9 and 12, Aveling-Bareord GB Roller, G.D Roi ler, 
Calfdozer and Trench Cutting Machine 10 and II, Bfnford B R 25 and 

Regulus Mixers 
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high rotational speeds, resulting in coinpleti plants of light 
weight and small dimensions which give very remarkable 
reliability with high efficiency and cool delivered air 'J'he 
compressors are of the single-stage watei-cooled type The 
plants are being made at present in the three most popular 
sizes only to enable the maximum number of these to be 
produced to nuet thi tremendous demand 

Typi SV2, illustrated in Plate II, No *1, is fitted with a 
hand-operati d clutch, but in all cjiher cases, to enable thi 
engine to be cranked by hand witheiut turning the compressor, 
a simple centrifugal ilulcli is fitted which automatic ally 
takes up the drive on approaching load speed -Ml plants are 
fitted with an aulomalic unloadc r which unloads the com- 
pressor when the maximum dcsirc-d air receiver pre-ssure is 
icached, and reduces engine speed when idling 

The plants are completelv self-contained and are provided 
with detachable sides of the lock-up type Stanchard chassis 
aie fitted with steel oi solid rubbe-i-lMed wheels, but an 
incre-asing numhei arc being supplied witli pneumatic lyres 
“BRonMWAiir" PNhUMAnc Tools for highway engineeiing 
include road breakers, spades, picks, hand hammer drills, 
vibrators, backfill lammcrs and sump pumps All the 
percussive tools have a simple and Inghlv e fficie iit plale type 
distributing valve that is unaffected bv dusl and grit, and 
gives maximum perfoiinances with low air consumption 
Breakers are made in three sizes to cover all types of duty, 
each size being designed to have the c orrect weight for its 
duty The RBbbO gives ITIO, the RB'i'i, 1350, and the 
RBI 10, 1630 blows per minule Lxhaust silencers can he 
fitted when required A pilc-diivmg head is available- for use 
with the two huge r st/cs for piles up to 3{ in wide 

Clay spades are available m two si/cs CI>4 weighs 20 Ib 
with spade, gives 2,200 blows pci riiin and c onsumes 25 cu It 
free an per mm .it 80 llj pressure Phis tool is designed for 
oveihcacl and hori/onlal wotk, and is well b.alanced and 
practically vibrationlc ss CD40 is a heavier tool suitable loi 
trench excavation It weighs 25 -j Ih with spade, gives 1,800 
blows per inin and consumes 38 cu ft free air per mm at 
80 lb pressure Air connections i or { in 

Picks are made in three si/,i,s, the CNP40 giving l’,800, the 
CNP50, 1,750 and the CNPCO, 1,650 blows per minute and 
designed for smooth opcialiori so as to minimize fatigue 
when used in awkward positions Air connections J or m 
Hand hammer drills are available m sizes to cover every 
iioimal duly from plug and leather work, pop-holing and 
holes up to 30 ft deep in soft rock All aie available in "Dry” 
"Blower” or “Wet” lype-s .Air coimections j in 

Backfill rammer, type SRIO, weight 50 Ih Overall hc-ight 
51 in. Strikes 350 blows per mm Standard bull 4} iii diaiii 
Air consumption 34 cu ft free air per mm ,ii 80 lb pressure 
It IS easy to handle, self-supporting and consolidates backfill 
material to considerable depth. Air ccmiirctions J in 

Vibrators are of the simplest possible valveless design 
They arc made in Iwo sizes Type V45 weighs 8^ lb , gives 
7,350 shocks per inin and consuiiic-s 9 cu ft free air per niin 
Type V60 weighs 1 7 lb , givft s 5,400 shocks per inin and con- 
sumes 14 cu ft of free air per niin. Oonsumption of both 
types given at maximum working preisure ol 65 Ih per sq in 
The "BROOMWADt” Concrete Compac for embodies two 
type V45 and one type \'60 vibratois mounted on a steel 
beam 8 ft long of 7 >2 in channel section Tubular handles 
arc fitted with balance weights attached to reduce vibrations 
transmitted to the operator (Plate II, No 8 ) 

“Broomwade” Dewaterino Gear -Submersible air- 
opcratedl sump pumps driven by “Broomwadc” multi-vane 
motors directly connected to the centrifugal pump impeller 
They are macie in two sizes Type “3”, suitable for high 
lifts, discharges 21 gals per min against a head of 100 ft , 
96 gals, against 40 ft. head, and 140 gals against 5 ft head 
Type “5S” for greater outputs against heads up to 40 ft., 
discharges 189 gals per rnin against 5 ft. head , 160 gals 
against 20 ft head , and 97 gals, against 40 ft. head. To 
operate, the air is merely turned on and the pump lowered 
into the water 


BUTTERS BROS & CO . LTD , GLASGOW. S 1 

Maiiufac'tuiers of cranes of all type-s foi the use of highway 
engineers and c ivil engineering eontraclors 

CARRIMORE SIX WHEELERS. LTD, LONDON, N 12 

\ll steel constructed low-loading tiailers, Iroin 3 to 30 tons, 
for transporting excavators, pumping sets, and cable drums, 
etc (,Scc also "Maiuilac lurers' Data oil Maintenance 
Ec)uipmeiil and Miilerials”, page 428) 

CATERPILLAR TRACTOR CO 

Sec Jack Oi-dinc, & Co , Liu , page 146 

C A V . LTD., LONDON, W 3 

Llertncal and fuel injection equipment loi coiniiu rc lal 
vehicles, marine c ralt, airiiali and industrial engine's 

CHASESIDE ENGINEERING CO , LTD , ENFIELD, 
MIDDLESEX 

Mobile mechanical shovels fillc'd with I'ordson “Ma|or'' 
petrol cngiues and mounted on pneumatic tyres Made 
in two sizes, ^ and } cu yd and used lor picking up, 
loading, carrying and discharging all loose materials 
they are completely mobile and capable of moving at 
high speed Light excavators, standard type jj cu yd 
capacity, use cl for handling consolidatcel materials, stnpping 
over-burden and digging at the face Mobile cranes, 
l-tcm handv model, and 2-ton, also 1-ton cod oi package 
slackers cu vd diirnjicrs lor speedy transport over 

poor ground All i>lanl now available without permit 

THE CLARMAC ENGINEERING CO , LTD , GLASGOW, 
C4 

"Clarmac” Tar anu Biii mi n Boilers arc patent electric 
healers for manufacture ol macadam T'hey are made in 
sizes Irom 60 to 6,000 gallon capacities, are automatic in 
operation and nted no attendance Made to suit clients’ 
le cjuirc ments 

“Glarmac’' Oscillatinc, Screlns ,ire available foi 
selecting and grading stone sizes lor load-making purposes 
l-'oi drying stone prior to making macadam, Clarmac- 
RcirARY anu '‘.SiiLi ' Type Sioni. Dryers ait capable of 
handling very large quantities without making dust, these 
also arc inacje to customers' requiiements 

CiARMAC. Bailh r-iPE Tarmacadam Mixers, watci 
jackeKcl and plain, arc manufartuic-cl in standard sizes j, 1, 
lieu yd capacity Teinpc rature of both stone and bitumen 
can be Contiollcd when mixing macadam Clarmac , Si one 
Graders have a vanablt “cut-off" to permit grading of 
Slone prior to the manutarliire cil maradam They have 
auiom.itic operation in handling stone Irom storage to mixing 
plant, 'lb in is the standard size 

Heavy plate type Clarmac Crusher Felders enable 
heavy stones to be fed to .a crushing machine, and tan be; 
htted with infinitely vaiiable spic-ed gears if recjuiied. 

CLIMAX ROCK DRILL & ENGINEERING WORKS, LTD, 
LONDON, E C 2 

.\11 types of Pneumatic tools, lock drills, paving breakcis, 
back fill rammers, wagon dulls, trench pumps and poilablc- 
air compressors 

GEO COHEN, SONS & CO . LTD., LONDON. N W.10 

‘'SiE\'E,R Circle” brand tools foi highway contractors, 
and protective clothing Contractors' jilant hire scivice for 
all type's of equipment 

THOS. COLEMAN & SONS. LTD , DERBY 

Used in the treatment of road surfaces the ‘‘Flapper” 
SprXyino Machine for tar and bitumen gives uniform 
distribution and rapidity ol operation Available in 250, 500, 
800 and 1,000 gallon capacities The “Arch” Boiler for tar, 
pitch or bitumen is uscel for the rapid heating of materials foi 
road vyork and is made in various sizes with capacities from 
50 to 500 gallons 

For gritting roads the “Vle” Critter is used in conjunction 
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with the “Flapper” tar sprayer, it has a 5-ton capacity and 
applies a coveiing of grit whtle the tar is hot (See also 
“Manufacturers’ Data on Maintenance Equipment and 
Mateiials”, p 42H t 

COMMER CARS. LTD , LUTON 

A wide range of “Superpoise’’ loiries is available for tians- 
portation of load materials All models from the 2-'f-ton to 
the 4-5-ton intorpoiate the patented “DiMitx" system o( 
mounting which obviates the tenderii^ of the chassis frame to 
flex when dnsen over rough ground The "Hommfr-Hands” 
6 and 8-ton articulated tiactor-trailers uith aulomatic 
coupling gear are also ideal for transporting heavy loads 
These models aie equipped with the Kairier “J” type auto- 
matic detachable coupling gear and retractable trailer fore- 
carnage, which formed such a v aluable feature oi the original 
Karner “Mechanical Horse” (See also under Karrier Motors 
Ltd 1 

THE CONCRETE PUMP CO , LTD , LONDON. W 8 

“PuMPOREr” Concrete Pump transports by pipeline plastic 
concrete of high strength, great density and perfect uni- 
formity from the mixer into place It does not interfere with 
building operations and reaches many otherwise inaccessible 
places, maintaining its output at any distance within its range 
There arc two sizes or“PtjMPCKr. r”, type PCS with a capacity 
ol 20-24 cu yd per hour and type PC4 widi 8 10 cu yd. 
capacity per hour The complete machine is mounted on a 
heavy wrought-iron under-bed frame, with room lor the 
prime mover No special foundations are required for the 
concrete pump (Plate II No 12, shows the PC4 Pump ) 

W. B DICK & CO , LTD , LONDON. S W 1 

“llti” lubricating oils and greases (or concrete inixcis, 
compressors, excavators, road rollers, cranes, and all 
mechanical appliances used by highway engineers and public 
works contractors 

DOLLERY & PALMER (PNEUMATIC TOOLS), LTD, 
LONDON. SW1 

For concrete breaking, the “Champion’’ .and “Lmii 
Champion” pneumatic breakers, 77 lb and 3'Mb respectnely, 
are very jxiwerlul, and ha\e practically no recoil Pneumade 
claydiggers of the ACD range, are a\ ailable in three standard 
sizes 27, 29 J and 37 lb.; these are c'xc client for trenching 
work Air-hose and accessories including automalir \al\es 
which take the place of aircotks and save an consumption 

W H. DORMAN & CO.. LTD., STAFFORD 

Manufacturers of a wide range of die sc 1 engines for driving 
all classes of industrial machinery and road-inakiiig plant 
Horse-power ratings vary from 8 h h p to 120 b h p 

THE DREWRY CAR CO , LTD , LONDON, E C 2 

“Drewry” locomotives and rail tractors are available in 
sizes from 10 to 200 li ji., with petrol or diesel oil engines, 
ranging from 2J to 30 tons in weight Used extensively in 
quarries and mines, etc , and by contractors and estate 
owners 

THE EAST DEREHAM FOUNDRY, LTD , DEREHAM 

The EDF Tender for fuel or water is an all-welded cylin- 
drical construction and its use reduces time and labour to a 
mmimum In one operation, without any waste, 250 gallons 
can be carried to points difficult of access, and the necessity 
of carrying cans for refuelling and re-watermg is obviated 

EDDISON STEAM ROLLING CO, LTD., DORCHESTER 

Hirers of steam, diesel and petrol road rollers from 2i-ton 
petrol driven to 6 to 14-ton steam rollers, which are fitted 
with scarifiers, for surfacing and construction of roads. 
Numerous depots exist throughout the country, and the 
heavicJt class of repairs to engines and boilers can be Dandled 
at the Dorchester Works. 


ENGLISH TOOLS, LTD , WIGAN 

Manufacturers of shovels, forks and rakts, etc , for road 
and general contractors use 

ERF, LTD, SANDBACH 

4-whecl vehicles fitted with hydraulic end or three-way 
lipping bodies of 7J-lon (6 cu yd capacity) Models C14, 
Cl 5, and C16 are powered with 4, 5 and 6-cylinder oil 
engines respectively. 

FIELDING & PLATT, LTD , GLOUCESTER 

Hvdraulit thtet -mould piesscs, 400-toii powei, for con- 
crete paving slabs, maxmiurn size 3 ft z 2 ft 21 in thuk, and 
kerbs in atrordance with BS dimensions Installations are 
supplied complete with vacuum irant, mixer, hopper, jack- 
lift trolleys and hydraulic-pressure water plant lor powering 
the prtss .Simplicity of operation and high-speed prodiii tioii 
of slafis of great density an imporlant advantage 

THOS. FIRTH & JOHN BROWN, LTD. SHEFFIELD 

All types and sizes ol steel grader blades (“Firthao”), 
scarifier tines, road wedges, vehicle springs, tool steels for 
pneumatic drills, etc , high speed steel twist drills (“Spfedi- 
cut”) and all forms of engineers' tools for road levelling and 
road surface hri aking purposes 

FODENS, LTD . SANDBACH 

The D G 5-7-ton diesel-type hydraiilir 3-way Upper, 
fitted with Gardener 5-ryl . 5 L W Oil engine, has a capacity 
of 6 cu vd and can be supplied with a special five-speed 
super low-gear box (Plate III, No 9 ) 

THE GLOBE PNEUMATIC ENG CO., LTD, ROMFORD 

All types of pneumatic tools foi highway woi Is Ol special 
note IS the GB75 Goncreti’ Hrfaker which has been stand- 
ardized by the Wai Office lor service units (Plali II, No 7 ) 
For lighter demolition work the I. 5 Pnliimatic Pick and 
.Si'ADF is widely used by contractors 

GOODWIN, BARSBY & CO , LTD , LEICESTER 

“Good-win” rond-m.ikiiig plant lias actually hi i n in service 
loi more than hall a centurv, during this time, tremendous 
clevc'lopinents have taken plarc 

While stone breaking machines were the first specialized 
Good-win productions, tlie present range of specialilic s cover a 
inucli wider held '1 lie demand for larger primary breakers to 
reduce qu.iriying costs has Ixeii met tiy the improved design 
of the well-known Blake Ivpe stone-breaker The Good-win 
range in this class is buili in sleel or cast iron and ranges 
from machines with outputs from 10 to 100 t p h 

The most recent improvement has been Uie fitting ol 
automatic lubrication Ihe modern 42 30 in steel Blake 

with automatic lubrication is illustrated in Plate IV, No. 6 

The Good-win range of secondary crushers includes 
the Patent Acmf Single Toggle machine irit luding Patent 
Acme Gianulalor, Ajax Impact Breaker and Good-win Fine 
Crushing Rolls Jaw Crushers produce an excellent sample 
of road material Impact breakers arc parUcuIarly satis- 
factory on gravel and the use of rolls is generally confined to 
the production of the smaller-si/ed material 

This increasing demand lor c hippings has created new 
problems in rural areas of scattered road mileage but modem 
portable machines with breaker and granulator combined 
nave now largely overcome the difficulty The Good-win 
combined Cornwall outfit (Plate III, No 4), supplies a 
complete portable stone-breaking and/or granulator outfit 
The machine can be driven and drawn by oil ttactor and 
being completely self-contained can be put to work in a very 
short time 

Goodwin Plant includes a wide range of grading, screen- 
ing and washing machinery from the simple rotary screen 
to the multiple deck vibrating screen, but the inclusion of 
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washing in a specification has brought into being various 
classes of machinery to deal with the problem 

Many years of experience lit behind Grood-win washing 
and screening plants which are designed and built for outputs 
varying from h to 120 t p h , from all portable machines to 
installations covering several acres of ground 

Modern development m the use of hot tar and bitumen 
mixtures has called for efficient drvmg and mixing of aggre- 
gate and the OooD-wiN PyRi’s DRVtK (Plate Ilf, No. 5). 
either roke or oil fired, mce-ls this demand The machine in 
general principle has been m use fc« manv ycais bin most 
up-to-date models include the results of rcci-nt res<*aiih in 
this direction 

Batching, measuring and mixing has also been sludic cl 
carefully, and the result eniliodied in modern plant design 
Plate III, No 8 illustrates the (ioon-vvis double shall paddle 
mixer 

Both portable and fixet) combined plants aie built in 
various sires and types to suit local conditions J he arrange- 
ment and efficiency of tlic individual machines is the same 
throughout the range 

Asphalt IS catered for in the same way, but tnstallatioiis 
are usually of a portable pr semi-poi table nature due to the 
quick setting of the mix, and provision is also made lor 
accurately weighing each item of the mix 

The use of a number of machines in combination rails foi 
an efficient linking of these by means of convevorv and 
elevators, automatic feedcTs and stmilai raatcrial-liandling 
plant The Giiod-wm range cover* all these ft.ituies and in 
design they are combined to form the complete installation 
Concrete mixing is also coveted liv the Gooii-vvin ancl 
Master-Mixers which provide a complete lance ot -i/es and 
types to suit all require rnents, from the smaller portable 
machine towed behind a light lorry to die coinlimcd batching 
plant for the production of mass concrete 

The most recent model produced is the T’ai.i -Master trade*! 
mixer which provides a machine of high output with extreme 
mobility 

THE GOODYEAR TYRE & RUBBER CO (GREAT 
BRITAIN), LTD , WOLVERHAMPTON 

Giant pneumatic tyres with “.Sure Grip" tre ad in a langc ol 
popular sizes for ofl the road haulage, capable ol moving 
heavy loads in soft ground lyres for low-loading vehicles 
with grooved or all weather tread. A complete lange of 
pneumatic tyres for road haulage work witli maximum 
traction and non-skid qualities. Earth moving tyres with rib, 
grooved, “.Au -weathi-k’' or ' Surf-grip” treads, in a wide 
range ol sizes, with maximum Iraclion and good steering 
ability for duinpiers and scrapers, etc 

THOS GREEN & SON. LTD., LEEDS 

“Griffin” petrol and diesc 1-engined tfiree-roll machines, 
various types from 2 to 12 tons, for all classes of light, medium 
and heavy rolling. In types D R L 5 to fij tons and D R M 
7 to 12 tons, the rolls arc arranged for water ballast giving a 
weight variation of approximately 1 ton Scarifiers can be 
fi tted . 

N. GREENING & SONS. LTD , WARRINGTON 

Woven wire and perforated plates of all types used in the 
production of road stone and concrete aggregates “Agate” 
steel vibrating screen cloths. All apertures -jt to 4 in square 
and also slot apertures Testing Sieves to B.S S. 410 1943. 

Wedge Wire and Profile Bar .Screens 

JOHN A. GREY & PARTNERS, LTD., LONDON, S.W.1 
Distributors for Derapster-Dumpster Haulage Equipment, 
Schramm Air Compressors, Master Turn-a-Trowels anil 
Vibratory Screeds, Gruendler Crushers and Pulverizers, 
Hughes-Kcenan Roustabout Cranes, and Bay City Equip- 
ment. 

The Dempster-Dumpster System allows one truck to do 


the work ol five, speedily and economically Buckets, detach- 
able bodies and hoisting units are made in a variety ol 
designs The hoisting unit picks up a loaded boclv of any 
size, places it in the carrying position ancl transports it to tlie 
disposal point All three operations controlled entirely irorri 
the driver’s cab 

The Schramm Air Comprissor is a streamlined, smooth- 
running time and labour saving dicsel-driven machine 
Standard equipment includes clccliic self-starter ensuring 
safety for the operator, and lorce-fccd lubrication m all 
moving parts. 

For accurate strike off and c ompartton of concrete m one 
operation the Master Vibratory Finishing Screfb finishes 
lip to 6,000 sc| It per hour 

Thi. Hughi s-Keinan Roustaboiii Cranes are last 
moving, easv to h-andle cranes which cut down time, man- 
power and cost The machine is small and conipac t and tan 
work in naiiow spaces and at awkward lorntrs 

fiRUENDLFR SlATIONARV, SeMI-POIC lABL L AND PoRlAllLE 
CRUsiirRS employ the swing hammer piinciple, as wtll as 
the jaw principle Sizes range from the small pot table 
roadside plants to modern models employed in large cement 
mills. 

Bsv Cnv convcitihlc crawlet and pneumatic tyre- 
inounleci shovels, cranes draglines and hoes, traders and 
dragline buckets ate available in a wide range cif capacities 
to meet the needs of all tvpcs cif excavation and budding 
piojcris 

GUY MOTORS, LTD . LONDON, W 2 

“XT.xfn’ chassis, 4-ton lorry used as Upping wagon, truck, 
tractor or tower wagon Whi t l-base 10 fl 73 in , 13 ft ! ) in. 
oi 8 ft bin "Woi.f'' ( hassis 2x3-ton loirv with 10 It bin oi 
13 ft wheel-base for tipping wagon or (ruck 

HADFIELDS, LTD , SHEFFIELD 

Have lor many years spenalizt d in the pnidiiciion ol stoni- 
breakmg and granulating plant and then range of double 
and single toggle machines hiis won higli renown 

They are of steel ronsiruction throughout ensuring tin 
utmost strength with minimum weight Crushing jaws and 
rertain other parts are constrin ltd ol “JikA” Manganese Steel 
which resists the abrasive action of haid stone and ores. A 
centrally-operated mechanical system ol lubrication lor all 
important bearings is standard foi all crushers above a certain 
size and can be applied to smaller machines as txtra equip- 
ment This system, which indefinitely extends iht wearing 
life of the bearings, functions only while the machines are m 
actual operation and is iar mote economital in oil than hand 
lubrication 

The range extends from small maihines tonvenientiv 
mounted on travelling chassis with suitable stretns, fit 
lor road making and concrete construction contracts, to 
large stationary breakers having 72 48 m. receiving opc-ningv 

and capable of outputs up to 300 tons per hour in haid 
limestone Plate III, No 3 illustrates a 24 < 13 in Hadfield 
Double Toggle Breaker. 

A large range ol spare parLs is maintained and prompt 
delivery made 

A feature of the Hadfield service is prompt delivery of 
Sparc parts of which large slocks for all sizes of crushers are 
constantly maintained 

HARDYPICK, LIMITED. SHEFFIELD. 8 

Can supply hand-power boring apphanc es or fully contained 
power boring outfits for dcahng with all kinds of stiata 
Hardys Rippers and Pneumatic Diggers (Plate III, Nos. 6 
and 7) aic equipped with a patent flap valve which having 
unequal bearing surfaces is always seated, ensuring positive 
action A perforated exhaust chamber is fitted to each machine 
which acts as a self-contained silencer They are used for 
breaking concrete, sandstone, metalled roads, etc. Spades 
can also he supplied for cutting clay or shale, and other tools, 
including asph^t cutters, chisel points, etc., are available to 
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HARDYPICK, LIMITED— (contd) 

specification Machines are ol simple streamlined construc- 
tion, and can be operated honzontally or vertically 

■‘HAttiJY's” IIano Aut.tR lor boiing holes m earth and 
solt clay, sub-soil invt sligation to a depth of iO l<rt Made 
in eight si/es from 3 to It) in diameters, the blades are made 
fioin special C(ualily steel suitably bevelled, hartlened anti 
tempered 

HEATHS (ECCLES), LTD , PATRICROFT, LANCS 

"PiONrER” portable equipment lor industrial light, narrow 
gauge railways, available in a wide range of standard typts 
up to 24 in gauge (other gauges to ordei ) “Pionefr” steel 
wilt elbarrows and eontrete carts for moving eonerete, earth 
and senii-liquid or hciuid substantes 

JOHN M HENDERSON & CO . LTD , ABERDEEN 

Manufaeturers of aerial cabltwa^s and loptsvays, aeiial 
eahlewav dragline extavators, tahlt drag scraptrs, tranes 
ol all t\pes, crushing and grinding mills anti all types of 
mechanical handling and transporting plant to cnsiomers’ 
drawnig.s 

F. C HIBBERD & CO, LTD, LONDON, SW 1 

“Pi ANi'i ’’ Drisi 1 Locomotives, 10tt)75hp for Di eauville 
track, ustd in jiublic works t onstructitm, etc “Pianet" 
Riiiiui R- 1 s Ri i> I Riit Ks AND 'Iracioks 10 hp petrol and 
Ih h p diesel, lot shot t hauls in congested antis 

HOLMAN BROS , LTD , CAMBORNE 

I’neumatic Concrete CoMrActoRs, ideal for speedy, and 
efficient concrete road t onstructitm I hey introdiiee a new 
piine'iple in the toiiipaetion of tonciele, consolidating dry 
mixes to full depth quitkly, tffirientlv Blows ot hammers 
are tiansniitud tliittl to tonenlc without energy being lost 
by htiiig absorbed in scretd Le-ngths othei lhan the standard 
12 (t can be r,ambered if lutessary Foi truly smooth and 
accurate finish the rompartor should he followed by the 
Holman Vihraleil I'lnishing Stnttl (Plate HI, No 12 ) 

Pneumatic Rammers provide easy and rapid means ol 
packing loose inaienal, consolidating backfill, making 
eonerete blocks, preparing moulds, etc Available in various 
sizes with diflcrent shaped butts and penns 

Hard hiitirig Holman Roaii RipI’Krs for tearing up road 
surfatts and foundations, have high penetration speed and 
low air 1 oiisuiiipuoii .Silt liters can he fitted to all models 
(Plate III, No 2 ) 

I HE Holman RorontiMf is a sturdy compressed air- 
operated pump for dealing with walei, oil or other liquids 
up to inoderatelv thick sludge 

CoMi’RLssoRs of various typt s .vre included in the Holman 
range, cither air-cooled or w alt r-coolecl two stage machines 
with high output The portable ail compressors arc of tlic 
same basic print iplcs as the two stationary models, but with 
water-cooled cylinders and an air-cooled intercooler The 
Tract AIR unit is composed of a Holman two-stage air- 
cooled air compres.sor mounted on a Fordson Ma)Or Tractor 
and is capable of operating, at full pressure, a heavy road 
ripper or a 40-lh Handril or equivalent pneumatic plant, 
without aflecting the towing capacity of the tractor (Plate III, 
No II ) 

ROBERT HUDSON. LTD . LEEDS 

Manufacturers of light railway equipment for highway and 
municipal engineering application 

THE HYDRAULIC ENGINEERING CO., LTD., CHESTER 

The “Mangnall Thrust Borer” is used extensively foi 
laying pipes and cables across streets and roads and obviates 
the necessity for trenching. The borer consists of a hydraulic 
piopelled crosshcad working on parallel slides, and the high 
pressure hydraulic pump operated by hand is of the double- 
acting differential type Borings are usually made horizontally 
but can be made vertically or on any inclined plane 


INTERNATIONAL HARVESTER COMPANY OF GT. 
BRITAIN, LTD , LONDON, E C 1 

Inifrnationai Motor Trucks, 15 ewt /12 tons payloads, 
lor all classes ol haulage. Inti rnationai “Tractr actors” 
lor eai Ih moving, logging and lorestry liaul4.ge and levelling 
woik. Four sizes, 30 DFFP. 39 DHP. 51 HHP and 70 DHP 
iNrtRNAiiONM pSlation.irv I’owet Units, 39 BHP (Diesel) 
I56 1h-ft lorque 

C H JOHNSON (MACHINERY). LTD , STOCKPORT 

Immirsion Tvri CeiNt.RLTE ViBR vtor generates powerful 
v'lbiation winch is eonhiietl to the needle thus ensuring king 
life of molor and imposing no strain on tin operator It is 
totally enelosed and impervious to moisiure, all mechanical 
parts are grease el and se .lied for life C).ipae ny 50 lo 70 e'U yel 
pe r 8 working hours 

liiL “SiiPi «’■ \ iiiRAiiNt, Hand fse rliii for compaction ol 
10-111 deep ro.id made ol “no-slump” tone re le Ihe machine 
IS eapahle ol hanelling 1 10 to 150 e ii yd or 900 sq yd ol 
(i-in eonerete per day and the vibralen can be fixed to cither 
a straight or e ainbered screed, and c.an he used on all standard 
types of 1 oad forms and for till types of earn be red and hanging 
roads, inlerse < lions, e ross-roads anel lounchihoLils, e'le (Pl.itc 
HI, No 101 

IiiE Johnson “Supfr” 240-11) Powir Rammir has a 
magnesium allov head, a new type of exhaust valve dispenses 
entirelv with spiings and obviates the liouble of sticking 
through iner-oiiing I he base is e asi in one pie ee with a laige 
filling oiifire (Plate IV, No 2 ) 

1hi Johnson V8 Compressor, Modi i P65 consists of a 
eonipeisite engine -e onipicssoi unit, utilizing the F’ord V8 
30-h p engine One bank of 4 rylinders is converted to act as 
eoiiipressoi , llic olhet tylincler bank bi mg tlii power unit 
The compressor head is water-cooled and the delivered air 
passes llirough watcr-jarketed passages in theeylindt-r block, 
obviating tlie use of an alter cooler (Plate IV, No 1 ) 


JOHNSTON BROS (CONTRACTORS). LTD. LONDON. 
EC.3 

Manufacturers and suppliers ol all types of road machinery 
for construction, repair and maintenaiiee of highways 

The “SuPFRDOMi ■■ (Plate IV, No 41 foi heating and 
spraying tar and bitumen, is a complete trade r boiler unit 
iiiaiiufacturf d to Ministry of Transport require mt nts and 
can be hank'd at ordinary’ traffic speeds The inachines are 
supplied i‘ciuippe-cl lor either e oal or oil firing, and accessories 
include thermometer, tools, sjiiav pipes and ncizzles, the 
units are mounled on steel wheels with roller bearings and 
pneumatic tyies 

The JoHNsioN SupERMOiiii i Dr\ 1 R ,\Nn Mixer is a 
portable unit lor sand asphalt, bituminous or tarmacadam 
On one chassis, which can be equipped with either solid or 
pile Iiiiiatie tvies, is provided the dryer, the mixer, the storage 
hoppei , two feed elevators, automatic bitumen measure, 
bilunien pump and all pipe connections, the operating platform 
and all operating mechanism, which ran be transported from 
one vvoikiiig point to another without any dismantling The 
capacity of this unit is up to 5 tons per hour of sand asphalt 
and up lo 10 tons pet hour ol tarmacadam 

The Johnston Double Ae^roR Cold Emulsion Sprayer 
unit entirely dispense-s with eompressed air and the eoniphca- 
tions m the use thereof with e old emulsions and is supplied 
instead with a special all-steel double acting pump, hand- 
operated which gives a eonlinuily of action and a uniformity 
oi spray The complete unit is on steel wheels, or alternatively 
rubber-shod or pneumatic tyres to user’s option 

Johnston Critters for surface dressing range from the 
small hand-operated machine of 5 to 6 cu ft capacity up to 
the large 6-ton low-loading four-wheeled unit. Fivery gritter 
IS fitted with the exclusive final brush distribution through the 
hopper mouth to the road surface This brush distribution is 
adjustable according to the quantity and size of material 
being dealt with, and possesses the great advantage that 
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PLATE III 

1, Atlas-Diesel MK 35D 
Air Compressor 2, 11 and 
12, Holman Bros Road Rip- 
per, “Tractair” Compressor 
and Concrete Compactor 3, 

Hadfield’s Double Tooole 
Breaker 4, 5 and 8, Goodwin- 
Barsby “Cornwall” Stonf- 
breakino Plant, “Pyrus” 

Dryer, and Double Shaft 
Paddle Mixer. 6 and 7 
Hardypick Pneumatic Digger 
AND Ripper. 9, Foden’s D G Tipper. 10, C. H. Johnson’s “Super” Vibrating Hand Screed 
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JOHNSTON BROS (CONTRACTORS). LTD — (contd ) 
large stones or other foreign bodies accidentally getting into 
the machine do not aflcct the contmuity of discharge. 

The “Everhot” Smoothino Iron is an extremely efficient 
and convenient tool for ironing the bitumen joints between 
concrete slabs in roadways, runways and the like The iron 
is oil-fired, so arranged that the handle forms the fuel reser- 
voir with the pump for generating pressure at the top of the 
handle with the burner mounted in such a manner that it 
fires directly into the hollow interior of the iron (See also 
“Manufacturers’ Data on Maintenance and Equipment”, 
p 429) 

K & L. STEEL FOUNDERS, LTD., LETCHWORTH, HERTS 

The Jones “Swi-r 22” is a popular 2-ton capacity, fully 
mobile, diesel engine driven crane It can be fitted with a 
cantilever jib for restricted headroom, or lattice strut jib for 
high lilts Chassis can be mounted on either pneumatn oi 
solid rubber lyres Travelling speed up to 4 miles per hour 
The Jones “Suphc 40” is a '1-ton rapacity, lully mobile, 
diesel engine driven ( rane Standard |ib 24-ft long Longer 
)ibs supplied to ordei Chassis can be mounted on either 
solid rubbei tyres, heavy duty pneumatics, oi crawler track 
All motions — hoisting, travelling, slewing and derricking 
are power operated 

'I he Jones “Siipir 100” is a 5-ton <ap.ncity, heavy duty, 
rail shunting crane with a lifting capaeitv of 5 tons at lb feet 
ladius, and a shuntfng capacity of 150 tons 

It IS powered by high speed radiatoi t ooled, diesel engini , 
and all motions hoisting, liavtlling, slewing, and derricking 
art powci optrated The Jonls “Super 100“ is a high grade 
(iiginecring job suitabh loi tailwavs, docks, harbouis and 
large works 

KARRIER MOTORS, LTD, LUTON 

Model “CK5” 3-4-ton lorry is a moderni/ed version of 
the Karrier three-tonner. it includes a more powerful engine 
developing 80 b h p and is useful for all ty pcs of road haulage 
Ihe “Bantam’’ two-toriner is an extremely mobile four 
wheeler adaptable either as a van, lorry or tipper The 
“Bantam” is also available as a tractor for use in connec- 
tion with siipei -imposed trailers, aiitoinaticallv couple-d and 
capable of carrying payloads up to 5 tons (See “Cleansing of 
Roads", p 422 j 

THE LEAD WOOL CO , LTD , SNODLAND, KENT 

Two-stage compressors in various si/es and rapacities on 
solid rubber or pncuniatie tyres Supplied complete with 
all pneumatic tools and appliances required for breaking-up 
roads, rock drilling, clay digging, conert te bieaking and tamp- 
ing, etc 

R. G LE TOURNEAU INC (U S.A ) 

See Jack Olding & Co , Lin , p 346 

LINER CONCRETE MACHINERY CO, LONDON. S W.1 
Designers and manufacturers of concictc and contracting 
machinery The most noteworthy machines in the liner 
range are the “Junior” No Hoprer Mini r which is available 
in 5/3i and 7/5 sizes with two or four wheels “The Clovir- 
leaf” a tilting-drum mixer made in 5/31, 7/5, BJ/fi and 10/7 
sizes. The specially-designed “Clovtrlcaf’ drum ensures 
perfect mixing and the machine incorporates a novel hopper 
control. The Liner Closed Drum Mixer is a sturdily built 
mixer which is fast in operation and with self-cleaning hopper 
and quick discharge from drum, made in BJ/fi, 10/7 -and 14/10 
sires 

Made in 6 sires from 2 ft 1 0 in to 7 ft 3 in diameter pans, 
the “Rolpanit” is excellent for mixing sand-hme rtiortar, 
sand-cement mortar, plaster, semi-dry concrete, etc The 
machine is easily portable and economical 

The “CuMFEOw” mixer is capable of efficiently dealing 
with every type of mix, dry, plastic or wet, lean, rich, fine 
or coarse, light or heavy A half minute mix will give maxi- 
mum strength 


ROAD-MAKING EQUIPMENT 

Liner Breaki-rs are made in two typea, light and heavy 
stone and m many sizes from 8 x 5 in to 20 x 10 in Can be 
supplied fixed or portable and with or without screening 
attachment. 

tlthcr types of liner equipment are diaphragm pumps, 
hoists and elevatois and wheelbarrows and tipcarts 

J & H McLaren, ltd , leeds, io 

V'ertical four-cycle solid in)ection diesel engines T he 
LMR type is built m sizes of 2, 4, 5 and 6-cylinder, output 
per cylinder is 12 b h p at 1,250 r p m per 12-hour rating 
Type MR. available in sizes of 2, 3, 4, 5, 6 and 8-cyliiidci!,, 
output pel cycle bung 22 b h p at 1,0(K) rpm per 12-bour 
raUng 1 hese engines are for use as power units m r xcavalois, 
road rollers, portable compressors, diesel locomotives, and 
electric generator and pump drives, etc 

H. R MARSDEN, LTD . LEEDS, 11 

All types of road-making plant including stone-breakers, 
ore crushers, jaw and hammer type granulators, high speed 
crushing rolls, pulverizers, grinding nulls, rotary and vibrat- 
ing scrct ns, elevators and conveyors, coinplt li sioiic-bii aking 
and scieening plants, gravel washing and screening plants, 
dryers, tarmaradani and asphalt plants, etc 

MARSHALL SONS & CO , LTD , GAINSBOROUGH 

Marshall T v i>i “RD” Dilsh Road Rolii rs were first 
mlroduccd m 193I, and tin wiigbt range is from 0 to 14 tons 
Special features arc tin ( eritrallv-placed niulti-( ylindei 
engine and double gear diiv'p to hind rolls with differential 
incorporated in tin gearbox with locking device cm the 
footplate Front and rear axles are rigid and the steerage is 
enclosed in the front head A sliding starifier is fitted to n ar 
of the roller 

Ihe gears aie inacbme-cul ami the splined shafts run in 
ball or roller bearings All of tfie gears art below oil level 
and run in an oil bath Smooth reverse anion is obtained bv 
means of the large diameter cone type clutches and the 
expanding type footbrakc holds the roller whether it is in or 
out of gear 

Water spraycis, power pulley, power suet mg, Sliding 
Scaiilicrs and hand pump with hose foi filling ihi spiayer 
tank tan be added to tins type of Roller Awning with side 
and end curtains, also water ballast rolls arc slaiiiiard equip- 
ment 

The “RD” Roller can be constructed as a “Three axle 
Roller" by the addition of a central ironer roll hydrauhcally- 
operated, and an air compressor with road breaker attach- 
ment has been fitted to met t spe cial reciuiremenis, (Plate I\ . 
No 8 j 

Marshall Iype“TSP’' Dilsei Road Rollers comprise a 
range of Rollers simple in design but sturdy in construction 
Built in sizes 6 to 1 1 tuns llicsc rollers arc fitted with a 
4-ry!indcr Perkins diesc) engine with electric starter, and the 
constiuction oi the gearbox assembly is generallv in arroid- 
ance with the standard Marshai l design 

A Vulcan-.Sinc lair hv'drauhe couplmg can be filled if 
desired, and the normal additional equipment such as water 
sprayers, hand pump and hose, also sliding type scarifier 
tan be supplied if requued 

The Sliding ScARiriLR has four working positions across 
the rear of the roller, thus the roller ran always face down- 
hill when scarifying and the full width of nairow roads can 
be pulled up (Plate IV, No 5 ) 

MARTIN, BLACK & CO. (WIRE ROPES). LTD , COAT- 
BRIDGE 

Wire ropes manufactured in any tonstruction and quality 
ranging in size from the very fine cords used for aircraft, to 
the mammoth ropes used for salvage, dock gates and slip- 
ways. Each rope is composed of a varying number of wires 
carefully balanced in relation to each other 
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PLAlh I\’ 

1 AND 2, C H Johnson V8 
Compressor and “Sitper” 

Power Rammer 3 and 9, | 

Barber-Greenp Ditcher 
AND Bucket - Loader 
4, Johnston Bros “Super- 
IXIMe” 5 AND 8 , Marseiai l 
Sons & Co , Roller with 
Slidino Scarifier ,\nd 

“R D.” Roller. 6, Goodwin-Barsby “Blake” Stone-breaker 7 and 12, Millars’ Machinfry Highways Dryer and 
MtxER. AND Roller Pan Mixer. 10, R H Neal “NM” Mobile Crane. 11, Gfo Monro “Muledozeb”. 
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MAUDSLAY MOTOR CO . LTD , ALCESTER 

A range of motor lornebTor all types of load carrying 'The 
Miijiant Mark 111 has a short svhecl-base tipping chassis 
and IS equipped with a Gardner 4 L W heat^-oil four-cyhnder 
engine 

I he Mogui Mark III, a solo, 2 axle, four-wheel load 
taiiici has a 6-cylinder dusel or petrol engine, and an 
appioximate payload of 7J tons The Mi stano solo 3 axle 
6 wheel model has a payload capacity of 10 tons, and a 
G-cyhnder diesel engine The Maiiaranll short wheel-base 
iiactor unit for articulated liailer w'ork, is equipped w'lth a 
f)-( vhnder diesel engine, and an ap)u()xnnate payload ol 11 
to 13 tons The 12 to H-ton Mahxka|\ii ha* a 6-whecl 
rigid base and a 6-cyhiidcr diesel engine The Miuutor, 14 
to Ki-ton load camel, on an H-wfncl ngid base with a 
6-cvlindei dusel ('iigine. \11 models an ( equipped with a 
coachImiU druing cal:^ flat loading plallorm, with 18 or 
24-in dropped sides and tail hoards 

MILLARS’ MACHINERY CO. LTD. LONDON, EC 2 

M.inufac tun rs of all types of plant foi the coating ol 
aggregates and the production of sutfaiiiig matt rial special- 
isls m plant lor working at high, rnc churn or low tc mpe latures 
for the manufac tnre of asphalt all i>pcs ol huuinmous sur- 
facing material, tarmacadam and cold mix I'hf wide range 
of standard plant ran usually he rriodifud in small details 
to meet indnidual rc cjuirt rnc nts or wheie necessary, special 
plan! can b< Innlt 

Illustrated in JMatc 1\’, No 7 is the Highways Comrinid 
Sn t-c ONTAiNLi) Oil Fired Ursir and Mixir, which is 
liinll in capjacilKs of ') and 8 cwt per batch and arranged 
for ( illu r higfi or low temperature woiking Drying and 
mixing IS earned out in ific same drum, and equipment is 
]ji (Aided to eliminate anv danger fnmi file 

I ho "Iratlcr Conc.rlil Mixer obviates (be necessity for 
harrowing because the riiuchine can be kept right up to ihc 
work The mac hiiie has been designed to sc cure tlio inaxiinum 
mancruvrahihts on the )ol), and to allow for fast lowing 
between one contiacl and anotlu r without the necessity ol 
Icidciing onto load \cliuUs 

The OvhR-DRiVLN Roi I I K 1*AN Mixi R illustrated in 
Plate TV, Nc) 12, has overhead drive, providing easy access 
to Clown wheel and bevel pinion The gearing is w'cll aw'av 
from tlie mix and is piolccud by a quicklv dctac habit steel 
guard \ dtlathalilt section of lli< pan side gives access to 
the rcillcis and rotating rncxhanisin for tlu ad|ustmeiit of the 
inixci blades, withdrawal of roller hushes and loller shall, 
cU Quickly adjustable lollei pressure, up to 1 ton on the 
two toilers is made bv a hand wheel The engine is (otallv 
encJc)scd, and tlu roller chain drive cornplclclv isolated from 
dust and grit 

MIRACLE MILLS, LTD, LONDON, S W 10 

“Miracli” hand-opciaic d mac huics in ihicc si/es for 
bending metal when cold Indispensable for r<‘pair and 
production 

GEO. MONRO, LTD . WALTHAM CROSS 

The “Mi/i 1 D07i‘ r" multi-purperse* bulldozing and traction 
mac'hine for back filling trenches, ground levtdhng, soil 
spreading, spreading roaci maleiials and hauling trailers, etc 
A strongly reinforced blade, 72 in wide bv 21 in high, 
electrically weldecl, with intcrc liangtablc cutting edge, luns 
in amply dimensioned bearings The precision screw jack is 
totally enclosed, running in ball-thrust and phosphor- 
bronze bearings The blade weight is counter-balaiiceci and 
the operator merely has to set blade, the screw jack holding 
It in the set position “Rotapfd” tiacks, httccl with hcav'y 
duty type track joints on Fordson major tractor give traction 
of approximately 'ijOOO lb (Plate IV, No 1 1 ) 

THE MOORLANDS ENGINEERING CO , LTD , LEEK 

Pow'er or hand driven diaphragm pumping machinery, 
elec tnc, petrol or belt operated. 


MORRIS COMMERCIAL CARS. LTD . BIRMINGHAM, 8 
A wide range of vans, lonies and tippets from the 15- 
20-cwi van to the 5-ton lorry or upper, for transporting all 
types of road inalenals sue h as sand, gravel and cement, etc 

THOS MOSCROP & CO , LTD , BOLTON 

“Lion’ Biand oib and greases for lubrication of all ivpes 
of load plant and v'ehicles 

MOTOR RAIL, LTD . BEDFORD 

‘Moior-raii dicsel-f ngiiKul dmnpei. hlted with 20 
28 h li p engine, has b fotvvard and 2 reverse sj^ccds It is 
iiiiiveisallv used bv civil enguKcring t onii actors, « ic for 
tianspoit where loading oi discharge sLauons aic mobile 
It has a “struck” mt'asurc capacit) of 2 8 cu yds 

MULTIWHEELERS (COMMERCIAL VEHICLES). LTD 

Iraihrs and seirii-trailers for an txUiisiv'e range of duties 
m gtmral haiil.igc Tht “Mi i rivvin 1 1 1 r' provides the 
answer to most of the prescni-dav transport problems 
Hr langc of slandaidized tomponetUs is suffuicnt to covei 
a very wid( variety of types New trailers to meet specified 
requirements save money in capital outlay and running 
expenses 

THE NATIONAL GAS & OIL ENGINE CO, LTD, 
ASHTON-UNDER-LYNE 

T-stroke chc*sel engines, bonzonial types, 10 to 200 bh p , 
V ertical types 3 A to 1 ,840 b h p , sui table for di ivung generators, 
pumps, compressors, line shafting, etc , and for motive 
power in locomotives, road rolleis, (‘xcavators, etc They art 
dual-fiK'l engines which will run on cither oil or gas or a 
combination of the two fuels 

R H NEAL & CO, LTD, LONDON. W5 

Today, inuic than ever bcfoic, the attention of hard- 
jiussed road buildc rs is bring focused on the employment ol 
labour-saving equipment and pariirularlv on light cianes for 
speeding highway constructional woik Tor loading inalenals 
and equipment in dc'pols, yaids or railway sidings and on the 
site as the work progresses, for d{“t p trrnc hmg and the placing 
of sewer pipes and mains, for the erection of pre-cast lamp 
standards, and sewer vent pipes for (uKert constiuction, 
budging, cuttings and i mbankincnts — all these phases of 
vvoik provide many op)>ortumiies foi the economic emp!t:iy- 
incnt of light mobile and portable cranes of the onc-man- 
opc rated, lull circle slewing type 

\ppiopijatr models for tlu various classes ol lifting, 
loading and placing encountered in highway consiruc tion, 
ran be found in Neal's new range ol mobile and portable 
cianes, w'hose lifting capacities laagc fiom 8-cwl up to 
4-tons All these machines have brf ri huilt to provide useful 
woiking radii — with full mobility in the self-propelled types 
with the provision of heavy duty pneumatic tyres for free 
inovcnnent over uuprtparcd ground surfaces Each modvl 
IS povvenxl by a single c't onoinical power unit of petrol or 
dicse! type Plate I\', No 10 illustrates Neai ’s Ty Pi- “NM”, 
2-lon caparitv mobile ciam with 25 ft lallicc jib 

Fht Wingfi-Nim 7N1 CIdnc ri ii Mixer (Plate V. No 
10), IS <i new VLision ol the vvcdl-known Neal's “Rapid” 
mixer, the totally enclosed rc veismg-dium machine, which 
had built up such a good rtjDiitaliun foi Ingli qualitv and 
performance with minimum maintenance iiefore the war 
li IS now the joint prodiic i of Messis Wingel Ltd of 
Rochester, and Messrs R M Neal & Go, Ltd, of Eahng 
and Grantham 

This model has a capacilv of 7 cu ft mixed batch, and 
lakes 10 cu ft ol dry inalenals The special design ensures 
a high output, cibtained by eflic'ient rapul mixing and power 
discharge The scicntifically-shapcd helical mixing blades 
not only shorten the mixing tune, but when the rotation of 
the drum is instantaneously reversed they eject the mix by 
force in a steady of peifectly mixt»d concicte without 

separation 
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R H. NEAL & CO , LTD.— (contd ) 

All the working parts of the machine are encased inside 
the housing of the mixer, and the gearing and elutches are 
totally enclosed and running in oil in a single unit oil-tight 
gearbox, instead of in an atmosphere laden with cement 
and sand as is usual with the ordinary type of mixer The 
mixing drum is geai-driven, htied with carbon steel mixing 
and discharging blades, and rotates on machined roller 
tracks, supported on large diameter ball-bearing fitted rollers. 
The loading hopper is of the runway type, and operated by a 
clutch and brake working in oil in the gear-box mentioned 
above, and controlled by a lever at the end of the machine 
The power is supplied either by a twin-cylinder air-cooled 
petrol engine, oi a single-tvlinder air-cooled diesel engine 
The water supply is of the syphon automatic self-measuring 
tank type The mixer is mounted on four pressed steel load 
wheels with extra hea\^ treads, and is fitted with detachable 
tow-bar 

T’he positive protection of moving parts ensures long life 
and freedom from breakdown, and the high standard of design 
and workmanship gives a machine of special interest lo the 
discriminating user who demands the best obtainable 

All the improvements developed from the experience 
gamed during the war years have been embodied in the new 
ranges to provide the best possible equipment for saving time 
and labour in urging forward all national and provincial 
highway undertakings 

NORDBERG MANUFACTURING CO , LONDON, W 1 
Large primary |aw and gyratory crushers for the reduction 
of rock, ore, etc , The gyratoncs arc as ailable m sices from 
72 to 20 in feed opening and the law crushers from 60 v 84 in 
to 30 x 42 in. Standard and short head types of Symons 
Patent Coni Crushers for the secondary reduction of 
concrete aggregates, chippings, grit, and ball mill feed in 
metalliferous mines, are available in standard sizes of 7 It lo 
20 in , and short head cone crushers from 7 It to 2 ft 

There arc various sizes and types of screens, Symons 
Grizzles for primary scalping, Symons Rod Deck type for 
secondary scalping, Symons “F” type for finished sizing and 
Symons Hydrosizer for the st reening of slurries, etc 

All these machines are in use wherever hard minerals and 
rocks have to be reduced and separated into sizes 

NORTH BRITISH RUBBER CO , LTD . EDINBURGH, 3 
“North British” Delivery, Suction and Pneumatic 
Drill Hose, available in various thicknesses and in a range 
of internal diameter sizes from to 6 m In the suction hose 
various types are available, such as exposed internal wire, 
semi-embedded and embedded wire- -smooth bore. “North 
British” hose is built to give maximum strength and dura- 
bility and is suitable for highway engineering purposes 

NORTHERN & MIDLAND COUNTIES ROAD SURFAC- 
ING CO , LTD . YORK 

Agents for Solo-Pick, a handy portable tool, manually 
operated, which consists of a rubber handle, striking hammer 
and outer holder with diamond or chisel end It is useful for 
all kinds of demolition work, chasing, channelling, tunnelling, 
ruad-making and breaking up concrete, etc., especially useful 
for jobs where a compressor would be too expensive or could 
not be brought to work efficiently in inaccessible places 

JACK OLDING & CO.. LTD, HATFIELD 

Distributors of all Bahber-Greene, Caterpillar Tractor 
C o , and R G. Le 1 ourneau, Inc., Kquipment 

The self-propelled Barber-Greene Finisher unit receives 
and lays all types of bitununous material and provides a level 
surface of uniform compacted density with straight edges and 
correct cross-section crown. Thicknesses of surface can be 
varied from J to 6 in., m widths of 8 ft, 10 ft. and 12 A , at 
speeds varying from 8 to 44 ft , per minute On rough, uneven 
areas the Sarber-Greene finisher provides a perfect, smooth- 
nding surface and makes an outstanding j'ob of compacting 
and bonding joints between mats (see Fig 10, page 405). 


Barber-Greene Ditcher is an all-purpose, fully crawler- 
mounted machine for cutting trenches 18,21 and 24 in wide 
from surface level to 8 ft 3 m deep. The vertical boom 
permits the ditcher to work right up to any obstruction en- 
countered, leaving the very minimum of spioil to be excavated 
by band High-speed operation is provided by the special 
milling-action digging, the driving mechanism of which is 
protected from damage by the Barber-Greene automatic 
overload release Other features include sclf-cleaning 
buckets, adjustable spoil conveyor and simplified controls 
which permit extremely accurate operation, particularly in 
close work. (Plate IV, No 3 ) 

With Its spiral feed and swivel spout discharge, the Barber- 
Greene '522 Bucket Loadi r gives a loading rate of up to 
Ij cu yds per minute, in one tonlinuous flow, and is self- 
propelled to provide movement in the yard and stockpile 
crowding The positive feeding action is fully protected by the 
Barber-Greene automatic overload release which slips 
when an overload occurs and autoinalicallv resets itself 
Highly portable —can be towed by ordinary road transport 
from job to job at 20 miles per hour (Plate IV, No 9 ) 

Continuous mixing with Barber-Gri'eni Mixers means 
handling a much smaller amount of material at any given 
moment Aggregates and bitumen are fed into the chargrng 
end of the pug mill in a small continuous stream of the correct 
pioportions The pug mill needs only to mix cross-sectional 
increments of the continuous flow, not separate lump masses 
in large haitlies 

Continuous mixing requires ‘‘Automatic Voluraetiic 
Proporuoning” Ihe reliability and atturaev of the posi- 
tive displacement pump fitted to all llarber-Grec ne Mixers 
has been proved over many years' service m bituminous 
construction The positive apron feeder and calibrated gate 
on all Barber-Grt c lie mixers lias demonstrated its constant 
measuring control on single and divided multiple aggri-gates 

The Barber-Greene Dryer removes aggregate moisture 
for bituminous construction and heats aggregates to the 
required temperature Its high capacity is used to advantage 
in conjunction with the Barber-Grei nc continuous flow pug 
mill mixers The flame of the dryer is inlroduced at one end of 
the drum whe-re fuel oil is burned in a high-pressuie buriiei 
with air injecuon and the wet aggregates are fed m at theothc r 
end using the counter flow method Aggregates are fed through 
the rotating drum, which is set at a suitable angle, and aie 
elevated and spilled by c upped flights These flights are shaped 
and spaced to ensure cascading across the entire cross-section 
of the drum, thus giving intimate contact with the hot gases 


In August 1931, the first successful Diesel tractor ever 
built in America was announced by Caterpilear Tragi or 
Co The introdut turn of this machine was preceded by years 
of research in whuh neither brains nor money were spared 
in order lo obtain an engine qualified m every respect for 
dependable, economical operation in heavy-duty serviri 
That Its design was right is indicated to-day by records of the 
first machines built, many of which have seen over 15,000 
hours of hard work and some of which have operated over 

20.000 and even 25,000 hours 

In addition to this background of Diesel experience 
“Caterpillar” has also unequalled experience (over 35 years) 
in the design and construction of track-type tractors 
From the very first it lias been the pioneer in the design of this 
type machine 

The tractors range from the D2, with a drawbar horse- 
power of 25 86 and an area oi ground contact (with 1 2 in track 
shoes) , of 1 ,308 sq. in to the D8, with a drawbar horse-power 
of 113 14 

The Caterpillar WIO wagon has a capacity of 1 1 cu. yds. 
and a length of 21 ft (with Caterpillar DWIO tractor, 
32ft Bin.). 

The Caterpillar No. 12 Motor Grader has a tandem 
drive and single low-pressure tyres. The engine is a 6-cylinder 
four-cycle, water-cooled. This machine is shown in Fig. 7, 
page 318. 
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JACK OLDING & CO.. LTD —{contd ) 

Caterpii-lar tractors types D2 and D7 are illustrated in 
Plate V, Nos 5 and 6 

Equipment manufactured by R G Lt Tourn'eaii, Inc , 
Peoria, 111 , U.S A , includes a modern line of high-speed, 
off-road, rubber-tyred earthmoving construction and haulage 
equipment plus a lull choice of tools for work with crawling 
tractors These arc the Le Tourneau rigs which have proved 
themselves on major construction and earthmoving projects 
all over the world 

The Tournapull is a big rubber- tyred prime movci 
designed for high-speed earthmoving on both long and short 
hauls Tournapulls are no\s in use on projects such as roads, 
reservoirs, airports, railroads, stripping and other earth- 
moving jobs The Touriiapiill scraper unii excavates, hauls 
and spreads its own load Its two-wheel design gives greatest 
possible tractive power (Plate V, No 1.) 

rile high-speed Tournatraiier is built for rarrying 
excavators, eti , and is used to haul rock, coal, ore and other 
materials not suitable for sc rapt r loading The \V210 model 
carries ! 7 heaped yards 1 1 has a large opc nmg lor fast loading, 
big tyrt-s for off-road hauling, and positive control rt ar dump 

Manufactured in ihrct si/cs, 20, 30, 40 ft boom lengths 
with lihing capacities up to 10,000 lb, J oi irnac.rani s load 
and unload railway wagons, erect structural steel, bit and 
place heavy machincrj, culverts, poles, yards and docks, etc 
Big tyres for off-road haul permit work in out-eif-way places 

Ruggedly buiU lo excavate, haul and spread all types of 
materials, I.r Tournimi (Iarrvaii Sc rapi rs arc built in 
sizes from 4 to 23 heaped vard tapacilics Glean positive 
controlled dump with ejecting tail-gau 1 hesc Carrvall 
scrapers will work with anv make of ( lawling tiac tor equipped 
with double -drum povvei conlrol unu (Plalc V, No 2 ; 

The Tiitdozer is a tool combining the features of an 
■Angledo/er and Bulldozci designed foi all types of heavy 
clearing and pioneering work I is strong, narrow blade is 
bgVit in weight and mounts close lo tractor nose The blade 
can be easily tilted up to 12 in at either end for quick pene- 
tration and cutting in on sidc-hill work 

Lt 1 ourneau Rooii-rs give sale bteakage of shale, giavel, 
concrcie and rocky nialcnals, frozen giociiid without blasting 
Rugged, strong, built in two sizes, this rooter will work with 
any crawling tractor fitted with a power control unit 

Fast, powerful in all ternperaiuii extremes, Le Tourneai 
Power Control Uniis piovid* standard table control fot 
the complete line of Lc Tourneau equipment Operating 
adjastincnls can be made easilj and without the use of 
special tools 

I.F Tourneau Sheep’s Foot Rollers with their tapered 
foot design, give two-wav lamping action, insuring both 
downward and sideward compac tion to maximum depth. 
The feet are self-cleaning and able lo walk out of the ground 
without kicking up dirt 

FREDERICK PARKER, LTD., LEICESTER 

CoNGRErE Mixers These fall into 3 main classes — the 
“Little GianT’ hand-fed mixers, the loader-fed tilting 
drum type “Speedia” mixers, and the mechanically-fed 
“Non-TiLT” series 

The “Little Giant” is made in two sizes, batch capaciues 
of 5/3J and 7/5 Noteworthy features arc the patent adjust- 
able quick-mixing drum, geared tilting mechanism, adjustable 
roller bearings to the mam and drum shafts, transmission by 
roller chain and machine-cut sprockets, and steel bonnet- 
type housing for the engine and main drive, giving com- 
plete accessibility. Two and four-wheel chassis are offered, 
and there is a stationary bclt-drivcn Mixer for permanent 
site work (Plate VI, No 6.) 

The “Speedia” tilting drum automatic loader type mixer 
is made in 3 sizes, 7/5, 10/7 and 14/10 cu ft batch capacity 
Outstanding mechanical features arc the synchronized 
mechamcal feed of water and aggregate, ensuring high 
quahty mix, and a self-measuring water tank, which auto- 
matically measures the correct quantity of water and empties 
Itself without manual control 


The Non-Tilp Mixer is available in 2 sizes, 10/7 and 14/10 
cu ft. batch capacaty For high-speed trailing, there is a 
“Mobile Mixer” — 10x7 cu ft size, mounted on two heavy 
duty pneumatic tyres and with automatic brakes (Plate V, 
No 8 ) Rapid and thorough mixing and a high rate of 
discdiarge arc ensured by the well-designed mixing drum and 
discharge buckets, and for batch-splitting there is easy control 
to the discharge chute 

Stone Criishinc, MACinNERY — Special attention is drawn 
to the extreme range of stone crushers and granulators 
dcsrribed m the catalogue appropriately entitled “Crushing 
Evidence” which includes single and double Toggle ( )r ushers, 
ranging from 12 \ 7 lo 30^. 18 in mouth opening The 
DoiiBi E Tolc.ie Si'PER Bi AKL Grushers Call be ublained 
with tilt now famous “Hydrol” bearings, incorporaling 
aiitomatir oil lubrication 

in addition, there is the “Kubit” Roiary FIammer Impacte 
Breaker for producing excellent cubical rciadslone and 
c hippings, being available in sizes from 5 to 60 tons per hour 
(Plalc. V, No 7 ) 

Messrs Parkers have made a careful study of mobility 
in crushing plant, and have quite a lot of designs which will 
appeal lo those requiring portable oiilbts especially for 
overseas use, lor loadside or site work, etc 

Asphait and Tarmacadvm Plant A.n entirely new 
design of jilanl is now available of 20/25 tons pel hour 
< ajjacity esjjccially huili for easy tiansportation, being made m 
three sections, the feeding, drying and mixing iinils, each 
mounted on pneuinalic-lvTcd chassis, linked into one plant 
fen operation It eniliodies tlie oil-fired roiary dryci, lion- 
/oiital ■‘Oscillex” sciten lor foiii separations, also aggugale 
and bitumen weighing machines, whilst the mixer is the 
double shaft Ivpe padclle mixer The power iinil is incor- 
poiatcd in ihc plant and there is an amazingly simplified 
piicumatir fonliol of operalions Olhti outstanding lealurcs 
arc the ease and simplieily of rrertion and acressibility Two 
smaller plants of 5 and 10 tons capacity arc also being 
nianufactnrc d 

F PERKINS. LTD. PETERBOROUGH 

Diesel engines for goods and passenger vehicles and 
industiial and marine applications This firm operates a 
"Perpe luitv” plan for replacement of engines, it has numtious 
advantages and is an ellcctive insurance for every Perkins 
Diesel owner 

THE PHOENIX ENGINEERING CO, LTD, CHARD 

Road surfacing machinery for all lar, asphalt and bitumen 
work A wide range of lar and bitumen boilers and sprayers 
IS available Capacities range from the 10 gallon “Phoenix 
Rapid” vertical boiler which is ideal for small repairs and 
patching, to the 1,000 gallon “Phoenix Rapid” stationary 
patlem Ciapacities of spraying machines vary from 160 
to 1,000 gallons Mas i it Asphait Mixers give a uniform 
and continuous mix to any standard specification Each 
mixer is mounted on a fully-sprung chassis and is shod with 
pneumatic-tyred wheels The pans which can be cylindrical 
or “U” shaped arc of heavy mild steel plate and a special 
type of electric steel slirrer ls operated through machinc-cut 
worm gear and short belt drive The firebox, which is designed 
lor rapid healing, can be arranged for either solid fuel or oil 
firing Mixers are lagged to prevent loss of heat due to radia- 
tion Standard sizes are 1, 2, 2^, 3 and 4 ton 

GEORGE PIKE, LTD, BIRMINGHAM, 6 

Diaphragm pumps with renewable bearings and brushes, 
fitted manifold and valves combined, and worked in conjunc- 
lion with Lister engines by means of Renold chain drives 
•Standard equipmenl includes 20 feet of internally and ex- 
ternally armoured sue tion hose c omplete vs ith foot valve and 
strainer Capacities range from 4,500 gallons per hour to 
16,000 gallons per hour. 

“Siar” Indent Rollers for concrete, granolithic, asphalt, 
etc , for indenting steep drives and paths, and helping to 
prevent the surface cracking Grooving rollers are available 
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GEORGE PIKE. LTD— (contd) 

or sueet concrete and asphalt work in four si/es 14 » 5 in , 
16 '5 in, IB '' 6 in , 20 '5 in with an extensible handle 
Zigzag or diamond pattern as desired 

Recent devclopmenti marketed by Geo Pike, Ltd , indude 
“GiiOPi” adjustable extending lienrh llratts, in lour si/e 
ranging from l'i/22 in to 40/66 in , and an Asphalt Rollei, 
water ballast, 41 twts i mpl> and 71 cvvis lull .(.See also 
“Progress in Trafht Conti ol De\ k es" , page 103 i 

J. & F POOL, LTD , HAYLE 

Specialists in stuening and mechanical handling plant 
used bv highway engineers. m< hiding “StiPtRFix'’ Four 
Streams and “PtRPEx” Roiary Screens loi stone, gravel 
and sand “Siiperfex'’ Four SrRi ams Roiarv Washers 
and SiNoLE Barrel VVashlrs, both tontra-llow and uni- 
How type Fixed and portable conveyors, and complele 
stone, sand and gravi 1 washing, crushing, st rt cniiig and 
storage plants 

HENRY POOLEY & SON, LTD, BIRMINGHAM. 5 

Various (apatities and sizes ol weighbridges to suit all 
types of road vehicles handled 

F W. POTTER & SOAR, LTD, LONDON. EC2 

“Raos"’ steel woven wire screening in all meshes and 
gauges for sieving and screening ol road aggregates 

J A PRESTWICH & CO , LTD , LONDON, N 17 

J \ P Industrial Air-cooled F.ngines for all types ol load 
ccjuipmcnt, incorporating the 4-cyclt design, high tension 
impulse magneto developing a hot spiiit at low engine speed, 
and the JAP patent ssstein of lubrication 

PRIESTMAN BROS , LTD . HULL & LONDON 

The Priestman range of excavators includes the “Gub”, 
“Wolf”, “Panther” and “Lion” mcxltls with standard 
scoop capacities ot J, S, J and J cu yd respectivelj 

The three smaller machines are most widely used for road 
construction and maintenance, and can of course be fitted 
with attachments suitable for carrying out various types of 
work The attachments mainly used foi work on roads are 
the face shovel for general bulk earth moving and loading 
of materials, digging cuttings, etc , the skimmer for levelling, 
and the trencher for cutting drams, sewer trenches, etc 
A variety of types can be supplied to suit trenches of depths 
down to 14 ft. and widths from 12 in. upwards 

With the exception of the “Lkjn” each type of excavator 
uses one Universal jih lor operating any of the attachmepts 
mentioned above, and in the rase ol the “Ctut” and “VVole” 
one scoop is used for both trenching and skimmer work II 
necessary lilting crane details tan be fitled to the Universal 

Jib. 

Plate VI, No 7, shows the “Uitb” with skimmer attach- 
ment, and Plate VI, No 11 ilic “Woi.i ” with trench attach- 
ment 

FREDK. A PULLEN & CO. LONDON. S E.11 

Wobbly Wheel Roi.iers with nine smooth-tread pneu- 
matic-tyred wheels on oscillating axles The nett weight of 
roller is 2J tons, and total weight when filled with sand oi 
ballast 13 10 tons The loading ol the rollers can be adjusted 
up to a maximum of 12 tons gross to obtain the best results 
on any type of soil or mixture and ensuies maximum and 
uniform density compaction over the area to be rolled in an 
exceedingly short time (.See Fig 1 1 , page 322, article on 
“Road-making Plant and Machinery”.) 

RANSOMES & RAPIER, LTD. IPSWICH 
The Rapier range of excavators includes all types and sizes 
of shovels, draglines, trenchers, skimmers and grabs, from J cu. 
yd to giant stripping shovels and walking draglines with 
bucket capacities up to 20 cu. yds. 


The smaller size machines aie used extensiv'ely for (rcnching, 
levelling, digging from ibe b.ink and cranage as well as for 
excavating sand, gravel, clay, etc A notable feature of the 
smaller size machines is the easy mterchangeabilitv of the front 
end equipments which can be ( hanged over on site Thus with 
one machine, Iroiit end i quipments can be supplied for shovel, 
trencher, skimmer, dragline, grab, piledrivcr or crane 

The Rapier 410 I.xcav'Ator is tilted with a loui-piupose 
equipment whuh ini hides all parts lor use as shovel, trencher 
skimmer and crane by a simple k - arrangement of the parts, 
no extra parts being required Rc-arrangeinent of the front 
end equipment from one form to another can be carried out 
iti the field in aboiil hall an hour This represi iits a great 
saving in initial cost, transport charges anrl change-over lime 
and makes the machin'- p.articularlv suited for mixed contract- 
ing work (Plate VL No 4 ) 

One of the most important de\ elopincnts in the design of 
these smaller excavators is the lluicl coupling transmission 
which was fust introduced by Ransomes & Rapier Limited 
Bv its adoption bigger output is obtained with less wear and 
tear and simpler control 

The Rapii R concreting machinery includes mixers and 
placers, batching plants and spreading and vibrating machin- 
ery 

A wide range ol mixing rcquiiements is covered by tilting 
diimi machines (Plate \ 1, Nci Rt. whuh art made in foiii 
si/t s horn liS to 7 cu It mix caparitv and non-tilting 
machines in six siandaid sizes Irom 5 to 28 ru It mixed 
batch capaciiv 1 he machines are normall> mounted on 
steel diM road wheels bin pneumalir-lMc ci wheels can be 
supplied Standard machines have eithei pittol, diesel or 
electric drive .Ml machines excepting the smallest size 
lilting drum aie fitted with ])i)vve i-lioisU-d loading skips and 
automatic ineasuiiiig watci tanks arc fine cl 

Several types and sizes of concrclc paver mixers with 
swinging booms and travelling buckets for placing the con- 
crete are available A paiticularly interesting machine is the 
Rapier I4R Pavi r which is a cravsler mounted machine with 
21/14cu ft rapacity mixing drum and 20 It long boom The 
machine is driven by J5 h p Diesel engine ami is specially 
fitted for road building (Plate V, No 12 ) 

Rapier Tria.k Mixers (Plate V. No 9) arc made in two 
sizes, 1 J cu yds and 24 cu yds mixed batch capacity 

Rapier Batchino Planes are equipped for full weight 
control ol aggregate, cement anil water and have a simple 
correction device vvhicii compensates for the moisture content 
of the aggregate By this system it is possible to supply 
concrete to strength spe c ification owing to the scientific 
acruiacy with which batcliing and mixing are controlled 
The methanual sprc,ading of rorureti in road innstruction 
' and its compai lion by high frequency vibration for uniformity 
of laying and maximum strength are now established facts 
The Rapier Spreiaulr a.xd Vibraied Concrlie Flnisher 
is a power-traversed machine with spreader screw, vibrating 
strike-off plate and vibrating beam, in which many patented 
features are incorporated, enabling the machine to spread and 
compact a very dry mix leaving a dense concrete free from 
tracks (Plate V, No. 3 ) ' 

A hand-traversed road vibrating machine consisting of a 
strike-ofl plait and vibrating beam is also made 

Both the Rapier Spreader and Vibrator and the 
Rapier Hand Traversed Road Vibrator are supplied in 
various widths but the standard machines are adjustable for 
laying strips from 8 to 12 ft. wide 

A smaller vibrator known as the Pan Vibrator is made 
for vibrating small areas, such as road or floor repairs or 
narrow extension widths. By using this machine a better 
bond IS obtained between the old and new concrete m repair 
and patching work 

The Rapier Spreader for asphalt and hard core reduces 
laying costs and gives more even spread and smoother surface. 
The machine is adjustable in widths from 8 to 12 fit. and will 
spread thicknesses from 1 to 10 in. The spreader is towed 
behind the lorry which delivers the material. The lorry 
discharges the material into the spreader hopper and pulls 
the spreader forward in one continuous motion. 



MANUFACTURERS' DATA ON ROAD-MAKING EQUIPMENT 



_ 

Paver. 4 and 1 1 , Ruston-Bucyrus Dragshovfe and Skimwr^ Tilt T»RrABfE "^Mixer ” 1^"r”'h Ni ai “VVinget-Neai 
Fredk Parker “Kubit” Roiary Hammer Breaker AND^^^oN--HLT^P»HrAB, e M.x 


Pl.VJ’E V 

I AND 2, R G Le Tourneau 
“T’oeirnapull” and “Carra- 
Ai l” Scraper 3, 9 and 12, 
Ransomes &. Rapier ■SpkI' auer 
AND CoNCREiF Finisher, 
Truck Mixer and No 14R 
5 AND 6, “'Cat prpii i ar” L)2 and D7 Tractors 7 and 8, 
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RIP BITS. LTD., SHEFFIELD, 2 

Detachable rock-drilling bits, both ordinary steel and 
Tungsten carbide lipped, for drilling any type ol rock or 
concrete. Bits and rods available in all standard types and 
sises in regular use bv the contracting industry This equip- 
ment dispenses with the necessity for installing blacksmithing 
and heat treatment equipment, which requires skilled labour 
and heavy capital expenditure Detachable bits aie especially 
useful, as they are easily portable and ran replace blunted 
bits instantly Bit grinders supplied or blunt hits re-ground 
by manufacturers 

ROADLESS TRACTION, LTD . HOUNSLOW 

Makers of “Ko.sdiess” and “Orolo” tracklaying cquii>- 
ment for driven and undriven vehicles These comprise 
driven track-laying equipment ol the rubbcr-joinled and 
locked girder varieties for all types of tractors, cranes and a 
variety of spetial self-moving vehicles Undriven “Okolo” 
track units, with weight-carrying capacities, ranging from 
2 cwt to 50 tons, are used mainly for trailers and portable 
plant. 

This track-laying equipment enables all kinds ol vehicles 
to operate efficiently over soft and lough ground surfaces 

GEO. ROBSON & CO (CONVEYORS), LTD , SHEFFIELD. 3 

Endless rubber belt portable conveyors, inclined and 
mounted on road wheels in all types and sizes, with fixed or 
adjustable delivery heights Very adaptable for a variety 
of purposes, such as torming stock piles and loading vehicles 
rapidly These conveyors can be fitted with cither petrol 
or electric drives 

Other produits include screening plant of all types and 
tramway track grinders mounted on wheels with swivelling 
head and moving carriage 

RUSTON-BUCYRUS, LTD, LINCOLN 

Manufacturers of excavating equipment used by many 
county and municipal authorities for various new projects 
and on general rnajntenance work, in con|un<tion with the 
usual type of utiiveisal rnachints, to which vaiving hunt-end 
equipment is fitted fht se base machines an generally 
mounted on “caterpillars” lor mobility, hav'e diesel engine- 
power units, and arc made in sizes i, i, and j cu yd 
bucket capacity 

A typical example ol the adaptability of these rnachincs is 
their recent use for demolishing aii-raid shelters In this ease, 
an excavator with a dragline boom operates a drop weight 
for demolishing the brick-type slieittrs, the resultant debris 
being loaded into loriies by a positive trowd shovel 

Front-end equipment intludcs I’osiiivE Urovvo Shovei s 
for all classes of work above ground level, and Draglines for 
excavating below ground level and even under water 
Where the excavation is not too deep or where the material 
is too heavy to be dug effectively with a dragline, a Drag- 
shovel IS recommended (Plate V, No 4' T he dragshovcl 
dipper IS held more rigidly to its cut and has the advantages 
of a shovel but lacks the ctfcctive digging range of the 
dragline 

The Skimmer shown on Plate V, No. 1 1 , skims or takes 
shallow cuts parallel to the surface, and is especially useful 
to municipal authorities on road schemes The prising action 
of the bucket is cfrcclivc for breaking up old roads and the 
machine can also load the material 

When handling loose material such as sand, gravel, etc , 
and when transferring them into wagons, of from wagons to 
stock piles, the Grabbino Crane or Clamshell is used. 
The addition of a hook and swivel to the hoisting rope of the 
Grabbing Crane is all that is necessary for general crane 
work, the same boom as for dragline or grabbing crane 
being used. This addition is extremely useful for miscellaneous 
lifting work on site 

Universal type excavators can also very easily be converted 
into drop hammer type Piledpjvers, with the addition of 
suitable leaders and braces Similarly, by fitting a large 


drop weight, these excavators can be employed as Tampers 
for ground consolidation 

The largest inathines m the Universal range weigh up to 
16 tons, but larger shovels and draglines arc available with 
buckets up to 5 cu yds capacity and dragline booms up to 
150 ft m length. Machines up to 3J cu yds capacity are on 
caterpillar mountings while the larger draglines have “walk- 
ing” type tr.action 

Kuston-Bityrus Biiidozers and Buli graders set a 
new high performance standard in dirt moving They are 
especially designed and binil for International T’raelractors 
so that the tractor and bulldozer become one properly 
balanced unit and the greatest use is made nf the power, 
speexfs and wc ight ol the tractor Fhc'y are available m 
varying blade lengths and heights, and aie extensively 
employed lor short haul excavation oi lor spn-ading material 
The ability to side cast its dug load in foiward travel is 
provided for hv the Bullorader winch is an ad.aptatioii of the 
bulldozei It also gives a lower lorward point lor concen- 
trated digging, such as for shallow pipe channels, etc (.See 
Figs 8 and 0, page 318, article on “Road-rnaking Plant and 
Machinery” ) 

Scrapers are gcmeially hauled by high-powered Trac- 
tractors and dig their own load during forward trav'el of the 
unit They arc provided with a cutting blade which may be 
raised or lowered in order to maintain a digging depth down 
to about 10 in. This is pulled tfirougli the earth, and the du-i 
travels up the blade face into a carrying bowl When this is 
filled, an apron is allowed to close, thus retaining the dirt for 
subsequent dumjiiiig. This operation is controllable, so that 
the dirt is clumped m front of the blade forward travel o 
the tractor allows all the dumped dirt to roll under the blade 
into the area between the blade and the ground surface 

Shallow cutting and thin spreading is a speciality of this 
type of equipment, and the normal economic Icngdi of haul 
is 600 ft round trip, the maximum being 1,000 to 1,200 ft 
one way Scraplrs in the standard range are available in 
sizes up to 20 cu yds 

RUTHERFORD OIL BURNERS. LTD . LONDON, N 1 

It has been found Uiat tune wastage c .lused hv labour 
waiting for the t.ir to he heated to the required consistency 
can be almost totally eliminated by converting existing tar 
boilers from solid fuel to oil firing using tlie Ruihireord 
Self-Gfnlrative Oil Borni r This oil hurnc r is \ try easily 
fitted to all standard lypcs and sizes of tar boiler By starling 
with a romparativeiv cmpiy' builcT, adjusting the burner to 
us inaxiiiium and giadiiallv building up the quantity of tar, 
spraying can begin almcisl immediately Tlic saving of man- 
hours during bad weathei or when labour teams are being 
constantly switched Irom one job In another is considerable, 
and this, coupled with the elimination ol coal transportation 
more than balances the extra cost of lucl A wide range ol 
fuels from diesel to sump waste and chemical residual may 
be used 

The- RutheiToid burner is extremely simple to operate and 
easy toiiiamlain Accumulation ofcarbon or soot is negligible. 
When for any reason spraying is temporarily stopped the 
burner may be adjusted to us lowest level and the boiler left 
unattended, the tar being icady for use when required The 
risk of fire is entirely eliminated, since the burner can be 
switched olf iii^tiantaneously in tlie event of the tar boiling 
over 

SKYLUX, LTD., LONDON, W.3 

“Skyiijx” Thrust Bore.rs are employed for the installa- 
tion ol underground pipes and cables, without surface dis- 
turbance to the permanent way They are hand-operated, 
pressure being applied by twin prissuie screws through a 
gear-box liaviiig two speecis f'he design is entirely new, and 
Its parUcular advantage is that it enables thrust boring to 
be earned out with confidence, because the thrust bore main- 
tains direction and the elevation is made known to the 
operators of the machine throughout the operation. (Plate VI, 
No. 3.) 


350 



MANUFACTURERS’ DATA ON ROAD-MAKING EQUIPMENT 



PLAT'I-. VI 

1 ‘VNn 2 . SioTHERT & Pitt Ghush- 
iNi. AND StRtENiNO Plant, and 
RoIARV DlSI'LACLMtNT PuMP 3 
Skvlux T hrust Borfr 4 and 8, 
Kansome‘> & Rapier “410” Ex- 
UAVAIOR and Til ting Mixer 5 
AND 0, I iios Smiths (Rodley) 
Dll' SI I -DRivi'N Mobili Crane and 
Michanicai Excavator 6. 
Fredk Parker “J.ittle Giant” 
Mixer 7 and 11, Pries i man Bros 
“Cub” and “Woif” Excavators 
10, VVarsop .S 6 Breakfr, Front 
AND Sectional Vifws 
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SMEDLEY BROS , LTD . BELPER 

Highway engintcri’ equipment inaimfactiired includes, 
heavy grinding pan nulls and mixers, undergeared and ovei - 
geared, revolving and stationary pans with perforated or solid 
bottoms and either portable or fixed, for th< making of mortar, 
com retc for arfihrial stone, sand breeze, eti 

JOHN SMITH & CO (LONDON, E), LTD 

Patent collapsible canvas shelters affording iiroieetioii 
fill labour and plant in all weathirs, easily stoied, erected 
and transported Available in various sizes and weights 

Other pioducts inrlude jointers' tents, watchman’s huts, 
portable private lav atones, tarpaulins, tents, flags, etc 

THOMAS SMITH & SONS (RODLEY), LTD., LEEDS 

This firm has been engaged in the nianufaiture of lifting 
machinery for ov er 1 20 years and has during this time supplied 
large numbers of its locomotiv'e steam cranes, etc, to all 
the largest public works lonlracts both in tins country and 
abroad 

During the past few years, although still meeting the 
heav'y demand lor steam cranes, the modern lendeucy both 
in design and in practice has tiecii towards the Diesel type, 
and large orders arc in hand for cranes, both the locoinoiivc 
type on rail wheels and the mobile type on rubhei tyres, 
powered by modern Diesel engines jPlate \ I, No 5 ) 

Included in their prcxlucts is the range of Mlciianicm, 
Excavators winch are normally made in hve standard 
sizes with bucket capacities of i to J cu yd capacity The 
Smith excavator is imtversal in character, and by the utilizing 
of different btHims and buckets the same base machine tan 
be quickly and easily converted to navvy shovel, skimmer 
scoop, bat k-acting trencher or dragliiu (Plate V'l, No 9i It 
can also be utilized as a mobile crane for either straight li(t,s 
or with a grab It is mounted on caterpillar tracks, and these 
m addition to its low ground picssure make it ideally suit- 
able for work on the softest ground fhe machine is also 
capable of climbing a gradient of 1 in 4. iheielore, ifs popu- 
larity and adaptability can be rtadilv assessed Special 
machines have been math up to IJ cii vd capacity foi work 
in limestone quarries 

THE STANDARD STEEL CO (1929), LTD 

All classes of strut tural steel work, either riveted or wtldtd 
for building!., bridge work and otht i purposes Large stocks 
of mild steel sections are available and ciuitk deliveries of 
mild sUcl reinforcing rods, bent to shape ran be given 
Products also include hantl and steam cianes, locomotives 
and light railway track 

STOTHERT & PITT. LTD , BATH 

Crushing and screening plant producing dried aggregate 
for tarmacadam Mixing plant shown on Plate \T, No 1 
incorporates two 27 cu It paddle mixers each complete 
with a rotary batch heater with oil biirnci Three travelling 
hoppers, each 15 ton capacity are shown under one of the 
mixers This type of plant is now being extended to increase 
the tarmacadam output 

Positive Roiaks Djsplacemfni Pomps suitable for hand- 
ling tar or bitumen These pumps arc available lor mounting 
on road wagons arranged fca- chain driv e from power take-ofl 
gear, and some models have been equipped for road tar 
spraying Plate VI, No 2 shows size 3 a pump, with a 
steam-jacketed body, reversing flow, special reversing gear 
and two-way relief valve 

(Also manufactured is a vibratory concrete compacting 
machine, a photograph and description of which is given on 
p 327 m the article on “Road-makmg Plant and Machinery”.) 

HENRY SYKES, LTD , LONDON. S.E 1 

Pile-dnving machmery for foundations, bridge abutments, 
etc Pumping machinery for all duties likely to be met 
with by civil engineering contractors, especially suitable for 
draimng water-logged ground and supplying water for concrete 
mixers 


TASKERS OF ANDOVER (1932), LTD, ANDOVER 

This hrm have a complete range of over 50 different 
trailer and semi-tiailcr lorry models rovermg load capacities 
from 2/3 up to 25 tons These trailers can be utilized lor 
every kind of transport including contracting and toad- 
making haulage, and spciial designs can be completed to 
requirements 

TECALEMIT, LTD, BRENTFORD, MIDDLESEX 

Lubricating equipment for ail types of plant, fhe Ticale- 
mit higli-pressure lubruafion system with Tlcalemit 
P cASTiGirNS represents a modern development in tiand- 
operated lubricating guns I'lic se dual action guns are capable 
of forcing lubricant into the tightest hearings The Ji nior 
Hand Comfri ssoh developis a jrressure uji to 5,000 lb pei 
sq in , thus ensuimg lubrication ol the stiffesl joints 'Othei 
equipment indude-s lubiicalmg pumps, mechanical lubiita- 
lois, ail rompiessors, lubriiaiion hatleries, electric liigli- 
pressuK lubricators, knapsack comprissors, etc 

The Ticai amit Volume Pump for the lubrication of crawler 
type tractor rolls is also ideal as a loader piump 

THOMPSON BROS (ENGINEERS). LTD., LONDON, S E 13 

Thompson modern design liglil weight grab winches, 
and porlahle winches lor transporling and erecting tele- 
graph poles Sizes range irom 1/7 tons Specially designed 
for fitting to tomineiciaj vcliitles and trailers foi frsnaportmg 
machinery 

TREWHELLA BROS , PTY , LTD , BIRMINGHAM 

A portable hand-powtred wire rope vynneh trec-pullcr. 
which will pull over large trees willioul prcliniinary digging 
or root cutting .Also useful lor pulling out ditched lorries or 
excai'alors 

TRIANCO, LTD. EAST MOLESEY. SURREY 

Machmeiy loi the production of tom me (lavmg slabs and 
kerbs, c Ic , 

HUBERT H P TRIST & CO . BRISTOL 

‘Top-Doc." Biakc and clutch linings, asbesios jointings 
ol ,all Ivpos, oil-piool loinlings ami cork sheeting, loi use 
on all < ointm icial and passi ngc i \ elm les and i pad mac him i y 

VAUXHALL MOTORS, LTD . LUTON 

The ‘'IflOFORD " langr of vans and trucks for all types of 
road material haulage, are available iii sizes fiorn the 5 tt> 
G-ewt light van to the B-lnn Ih m-ORO-ScAMMtia articulated 
vehicle 

VULCAN MOTORS, LTD , MAIDSTONE 

“Viji.<,an" goods vehicles, long wheel-base, or tipping 
chassis with pi.trol or Diesel engines The 9VF.A has an 
articulated tractor chassis and petrol engine \!1 vi hides 
suitable for hauling road materials 

WARSOP PETROL DRILL & TOOLS, LTD. 

riic “Warsop” Sb Hfav'Y Road Breaker is an eniiiely 
self-contained and portable machme which derives its 
motive power from a two-stroke petrol engine mounted at 
the head of the machine in an inverted position Beneath 
the engine cylmdei, in the position normally occupied by the 
cylinder head, is built a further cylinder and free moving 
piston which constitutes the hammer umt, and by means of 
which the power of the engine is transmitted directly on to the 
pick steel. This free-movmg piston u controlled solely by 
explosion gases and consequently no springs are employed 
to return it to the top of its stroke. 

A noteworthy feature of this machme is that it requires 
no auxiliary power plant, and is therefore independent of 
trailmg hoses, cables or batteries, a feature which is invalu- 
able from the point of view of portability and case of opera- 
tion. 
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WARSOP PETROL DRILL & TOOLS, LTD —{contd ) 

This useful machine can be used for a variety of additional 
purposes, such as spading, tutting soil materials, ronsohdalion 
of ground, driving ground rods or light ]3ilc driving, by means 
of extra atlathments which tan he supplied on demand 
(Plate VI, No 10 shows front and sectional views of the 
machine ) 

ALEXANDER WILSON (ABERDEEN). LTD, ABERDEEN 

Makers of cranes and stone working inarhmrrv Specialists 
in air compressors, both hxed and poi table, and pnruinalit 
tools 

J J JOHNSTON & CO, LTD. LONDON. SW1 

Specialists in the supply, maintciiaiu e and opeiation of all 
Ivpes and si/es of inechanital plant for civil engineering, 
with Idcilities for complete overhaul of cusloniris* machines 
I his company arc also advisers and valuers to ilu trade 

WINGET, LTD. ROCHESTER. KENT 

CoNGRMt BATCHINt. AND MIXING Ih AN T foi foad and 
other constructional works m which concrete is used Jl is a 
recogni/cd fact that central batching and mixing plants 
are essential in older to obtain the accurate ]>roportioning 
of materials now being specified, and to supply material in 
sufficient cjuaiUilus to keep pace with the speed c»l laying 
made possible by improved load making and other concictc- 
handling plants 

Foi some years A\ingct, Ltd , of Rochester, has specialized 
m the construction and design of concieie batching and 


mixing plants, which may be arranged for operation by 
manual, semi-automatic or fully automatic means 

The concrete mixer used in this plant is the Wingft 1 cu 
\d doublc-conc tv^jjr, which is particularly suited to low- 
water-content mixing The machine is driven by a 12i h p 
scpiirrcl-rage motor and its tilting foi the discharging and 
loading of mix is rflcctcd by hydrauhr means It is situated 
well above ground level in oidei that its contents may be 
discharged dow'nwaids anil directly inlcj lipping lorries or 
cUimpers for transport to site 

I hr “WiNoi 1 -IvotiiRiNt;” concentiu /one lilting mixer, 
v^huh has a rated capacity of 84 cu ft is hemg used in the 
laigrr plants \ U-shaped base frame permits the tilting 
to swing below the top of the main frame and reduces the 
ovciall height of the machine The drum has an internal 
diameter of 1 in , an overall length of JOO m , and its opening 
IS S5 in diameter 

1 he drum is drum at 1 1 A r p rn by a 40 h p electric motor 
thiough a pinion mounted diicclly on its shaft 

Two pncumatir cylinders, one at each side of the till 
frame, aie used for lilting the drum, which has a charging 
and mixing angle of 15 degrees above hori^iontal and a 
discharge angle of bO degrees below Rubber blocks stop the 
lilt frame in its cMienic positions, and during the mixing and 
chaiging opei alums, the frame is automatually locked (See 
also Uingct-Neal Mixer, page 3-15 ) 

H G WITHERS & CO.. STALHAM 

“Plcks” scientifically designed underslung hand trucks 
fitted with pneumatic tyres and ball-bearing wheels Avail- 
able ui capacities of 5 to 20 ewt 


PLANT HIRE 

Die following huns have slocks of plant available for hire 

C,iX) CIOHKN SONS & CIO, LID, London. N W 10 S \X ION (X) (LONDON), LID, iamdon, N W 5 

H COX & S(5NS (PLANT HIKE), LT D , LoiuUm. SE5 SOUIH EASILRN ENGINEERING CO, LTD, Maid- 

KDDISON ST LAM ROLLINCr CO , L FD , Doichcsier stone 

I ] lOHNStON C.O , Li n , I.ONDON, S W 1 S 1 RANU HIRING CO , LJ 1) , Loudon, S W 8 

PRLMIKR PLANT 6;: HIRE GO, I.IU, Islrwoilli WESTERN HIRE CO, LTD, London, W5 

Whilil every care has been taheu m loinjaltng thn mformaiton, Ihe orntsston of ary name must not he held implying any 

dejiciencies in the products of the company concerned. 

For full addresses see Aionufocturers’ Directory 


Z 
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SAVILLE (TRACTORS) LT? 



Distributors of 

INTERMTIONAL TRACTRACTORS 
& RlSTOA-RUCYRllS EQUIPMENT 

Earth-moving on the larger scale calls for the 
unbeatable combination of International Trac- 
TracTors and Ruston-Bucyrus Equipment 
Progressive highway engineers are already 
aware of the impressive digging power, clean 
dumping and even spreading resulting from 
the use of these machines. We are sole dis- 
tributors in the area shown below, and as 
distributors we carry large and varied stocks 
of International spares. Our repair service, 
too, IS comprehensive in skill and service 
Consult Saville (Tractors), Ltd., about Inter- 
national and Ruston-Bucyrus sales, service 
and spares. 


Where speed is the essence of the contract, the 
hire of the right amount of the right plant is all important. 
This company will be glad to advise on the application of 
tractors, scrapers, bull-dozers, and all the varied earth- 
moving and levelling equipment which they 
hire to contractors. The most modern machin- 
ery with complete and expert supervision and 
maintenance ensures the utmost efficiency, 
maximum output and lowest costs. 


The Lumley-Saville Organisation offers 
a complete service to highway engineers, 
operating in the area shown on the map. , 
Spares, service, repairs, maintenance, saies ' , , 

and transport are here at your service, and 
a consuitation wili convince you of our iong 
experience and technical qualifications. 





I iff 


'v- ; 


UmLEV-SRUILLE 

tUMLfV (PLANT] LTD iUMLEY SAVILLE SAVIU£ (TIUa<«S) ITO. 

Sfvcctalists in E>c>vuif>e TRANSPORT LTD Oiitribuiers of Iniernjiionsl 

Equipment AM types of Heavy MjtNInrry TrjjTrjcTort And RwttOtv 

ConuKtors Plant on hire Haulage tfucyrui E<)iilpment 

WARWICK AQAO 5 TA A TFORO ON-A VON Ulwphont Smtfrfietd 29i 
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J. H. SAVILLE & CO.. LTD. 190 
PEARSE STREET. DUBLIN. Sole distribu- 
tors in Eire for International Trucks, Wheel 
Tractors, TracTracTors, and Ruston-Bucyrus 
Tractor Equipment. Telephone; Dublin 75776. 




AIR IS CHEAP 


even compressed air — when you get it from one of the up- 
to-the-nunute CLIMAX PORTABLE COMPRESSORS. We 
claim for them a new low level m runnmg cost and at the 
same time quite outstandmg reliability The technical reasons 
are extensive, but convmcmg, so why not write now for the 
fully illustrated CLIMAX COMPRESSOR Catalogue’ You'U 
be mterested. 


CLIMAX ROCK DRILL AND 
ENGINEERING WORKS LTD 
4, Broad St Place, London, E C 2 
Works: Cam Brea, Cornwall 


TAl/CX 411 
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■ROUP 
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# 

Distributed by 

GEORGE COHEN, SONS & COMPANY LTD 

WOOD LANE, W.12 & STANNINGLEY Nr. LEEDS 

Phone - Shepherds Bush 2070 Phone Pudsey 224 1 

Crams Omniplant, Chisk. London Crams . Coborn, Leeds 

Manufactured by their Associates 

E & L STEELFOUNDERS & ENGINEERS LTD 

phone Letchworth /36 LETCHWORTH, HERTS Crams Sandon, Letchwofih 




359 





A “THOMPSON” WINCH 

in Ih/hien your load 

RANGE OF MODELS FROM 1 to 7 TONS DIRECT UFT 


Thesf Winches are of inoilcrii design and embody many unique features, 
sheuing great saving in weight and spare oeeiipied, over the usual type of 
cast iron Crab Winch. 

The “Thompson” Winch lift.s 20 limes its own weight. 

Stocked by the leading Plant Equipment and Machinery Merchants in London, 
Birmingham, Glasgow, Liverpool, Leeds, Manchester and Southampton. 

Illustrated Catalogue on request from ; — 


Sole Manufacturers : 

THOMPSON BROS. (ENGINEERS) LTD. 

GILMORE WORKS. GILMORE ROAD, LONDON, S.E. 13 , 


ncr\ 





R. H. NEAL & CO. LTD. • EALING, LONDON, W.5 



NEALS MOBILE CRANES 







JOHN A. GREY I 



PICCADILLY HOUSE 




£ HAVE FOR IMMEDIATE AND FUTURE 
DELIVERY THE FOLLOWING ITEMS OF EQUIPMENT 


GRUENOLER MOBILE STONE CRUSHERS 
HUGHES-KEENAN MOBILE CRANES 
SCHRAMM AIR COMPRESSORS 



INDUSTRIAL DIESEL ENGINES 

HUGHES-KEENAN TRACTOR CRANES 
(FOR WORK ON UNEVEN GROUND) 


GRABS (FOR USE WITH 

HEAVY CRANES) 
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PARTNERS LT 

LONDON - S-W-1 


BAY CITY SHOVELS, EXCAVATORS, DRAG LINES 
AND MOBILE CRANES UP TO 20 TONS CAPACITY 

MASTER VIBRATORY SCREEDS 

MASTER TURN-A-TROWEL 

MASTER GENERATOR PLANTS 

(PETROL, DIESEL OR ELECTRIC) 

MASTER FLOODLIGHTS 

MASTER BACK-FILL TAMPERS 

MASTER ELECTRIC TIE TAMPER I TOOLS 

MASTER HAMMER TOOLS 

SPADE ATTACHMENTS 

MASTER GRINDING MACHINES t EQUIPMENT 
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THE PREMIER PLANT AND HIRE 

CO., LTD. 

48 BURLINGTON ROAD, ISLEWORTH 

MIDDLESEX 

HOUNSLOW 2274 

RECONDITIONED AND SECONDHAND 

EXCAVATORS 
TRACTORS FOR sale 
COMPRESSORS or hire 
DUMPERS 



WELDING REPAIRS 

AND FABRICATION 

A SPECIALITY 

YOUR SURPLUS PLANT PURCHASED 


364 



6000-WINl "PUi^-’PUht 


GOODWIN 

SFfiC f ALITi £S 


STONEBREAKERS • GRANULATORS • CRUSHING ROLLS 
HAMKER.BREAKERS • FEEDERS • LOADERS * eCevATORS 
CONVEYORS • GRAVEL WASHERS ♦ SAND SEPARATORS 
TAR & BITUMINOUS MACADAM PLANTS * ASPHALT 
PLANTS < CONCRETE MIXERS • MORTAR MIXERS « SCREENS 

GOODWIN, BARSBY It CO. LTD., LEICESTER, ENGLAND 

179^ f Coo^in, Idectier 

LOMOOM oVpiCVf B».y» WtHOSPA HOUSB. VICTORIA BTMCST, t W.t 


365 






DIESEL DUMPER 


20/28 B.H.P. 
TWIN- CYLINDER 
ENGINE 



CAPACITY-3 CUBIC YARDS 

DIESEL SfflD LOCOS 

RELIABLE 

ECONOMICAL 

ACCESSIBLE 

6.TON MODEL FITTED WITH 32/42 B.H.P. ENGINE 

MOTOR RAIL IIP 

SIMPLEX WORKS — ELSTOW ROAD ~ BEDFORD 

Telephone- Bedford 4521 (2 lines) 
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Telegrams; “Simplex" Bedford 



Earth-moving Equipment 

FOR HIRE 



BULLDOZERS 

CATERPILLAR TRACTORS & SCRAPERS 
MECHANICAL NAVVIES, DUMPERS. 
CRANES, GRABS, CONCRETE MACHINERY 
PUMPS, RAILWAY PLANT, ETC , ETC 


PUGSLEY 

JOSEPH PUGSLEY & SONS LTD., LAWRENCE HILL, BRISTOL 5 

Telegrams; “PISTON” Bristol. Telephone: Bristol 56037 (4 lines) 
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AS 

SPECIALISTS 

" ■" IN 

Civil Engineering 

AND 

Contractors’ Plant 

our Services are at 
the disposal of 

Highway Engineers 

Manufacturers — Distributors — Importers — Exporters 

ROSCO Bitumen Distributors 
DAVEY Compressed Air Equipment, Power Take-offs 
Bitumen Mixers, Pumps 

D. J. RINGWOOD & COMPANY LTD. 

45. PARLIAMENT STREET, LONDON, S.W.1 
Telephone: WHITEHALL 1771 





w* took into consideration nrtany different problems associated with the 
gentle art of bulldozing when we turned our designing staff loose on the 
idea of a medium-priced high performance bulldozing machine. We thought, 
as you do, of expensive crawlers, difficulties of obtaining spares, high replace- 
ment and running costs: but we thought too of wheel slip if you use ordinary 
tractors under adverse conditions. We also thought of gland troubles on 
hydraulic lifting systems, so ... we put the “accent on design” and proudly 
present. . . . 

The ^'MuledozeT^ 

Keg Trad* name 




- V 


, "ROTAPEDS” LET YOU USE FULL ENGINE 
POWER WITHOUT WASTEFUL WHEEL SLIP 
—THEY'RE PRECISION MADE 


I Your operator won't have the donkey 
work- Our precision screw-jack docs 
that. The blade weight Is counterbalanced. 


folder Ask 



A product of 
the Traction 
Division of 

GEO. MONRO 

LIMITED 

WALTHAM CROSS 

HERTFORDSHIRE 



OBUST 

AIR COMPRESSORS 


AND 


PNEUMATIC TOOLS 








\ 






These Air Compressors are designed to take hard, continuous 
use on roads and pipelines, and to maintain a high efficiency. 

Send your enquiry to the LEAD WOOL CO. LTD. 


THE LEAD WOOL COMPANY LIMITED 


SNODLAND. KENT 


Phones- Snodland 84216/7. 


Grams ' “Strength Phone Snodland” 
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In the construction of roads, aurports, m general contracting and irrigation 
schemes, the dependable, econormcal power of International TracTracTors 
has made them first choice with operators and contractors handling this class 
of work. These powerful TracTracTors haul stone, rock and earth in wagons 
up to 14-yard capacity; they pull big nppers; shape grades, cut banks, carve 
out roads with big blade bulldozers and bullgraders. Where extra POWER 
... at low operating cost ... is required in the earthmovmg mdustry. Inter- 
national TracTracTors will provide it in abundance. Write for catalogue 
givmg full range and specifications of this world-famous equipment. 


INTERNATIONAL HARVESTER 



INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN, LIMITED 

HARVESTER HOUSE, 2S9 CITY ROAD, LONDON, E.C.l 

Telephone Clerkenwell 4921 Telegrams: Intharco. Barb. London 

WORKS - LIVERPOOL - LONDON - DONCASTER DEPOTS - LEITH - DUBLIN 
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TREHCHIHG NICHIIIES 
MOTOR VEHICLES 


BRAKE E CLUTCH 
LININGS 


MANUFACTURED BY 

HUBERT H P TRIST&CO TOI^ DOG WORKS BRiSLINGTON BRISTOL 
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“D-P.” PNEUMATIC TOOLS 

FOR CONTRACTORS 

For Concrete Breaking, Demolition, Tunnelling, Etc, 

LITTLE 

champion 

(LIGHT) MFM ^ 


CONCRETE 

BREAKER 


CLAY 

DIGGER 


“A.C.D.” 

SERIES 


FULL 

PARTICULARS 

including information 
regarding FREE TRIALS 

from : 


Detachable 
Spade and 


Stem 


pr AIR 

HOSE 

and 

Accessories 
supplied for 
all Machines 


DOLLERY & PALMER (Pneumatic Tools) Ltd. 

38, VICTORIA STREET, LONDON, S.W.l 


Telephone: Abbey 7166/7167 


Telegrams OFELFtTioN, SowEsi London 


375 



For Hire 


EXCAVATORS 

Diesel with operators 
and all equipments 

COMPRESSORS 

Diesel, Mobile and 
Portable with 
operators 


H. COX & SONS (Plant Hire) LTD. 

49-51 SOUTHAMPTON WAY 
C A M B E R W;E L L . S . E . 5 

Telephone: RODNEY 2215 (3 lines) Telegrams: “Dumpire, Camber, London” 
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AIR 

COMPRESSORS 


BROOyVWAPg 


PNEUMATIC 

TOOLS 


Highway Engineers’ Eqnlpment 
ol World-Wide Fame 

Every “BROOMWADE” product embodies the result of nearly 50 years’ specialized experience 
in compressed-air plant. “BROOMWAOE” design, production methods, and after sales service 
set what we sincereiy believe to be an unapproachably high standard of value for money. 




Illustrated above are two examples of the incom- 
parable “Broomwade" Patent Sleeve Valve Port- 
able Air Compressor plants These machines are 
designed and built on typically British lines to 
stand up to long periods of arduous duty with the 
absolute minimum of servicing and attention 


They are available in a comprehensive range of 
sixes driven by petrol or Diesel engines and can 
be supplied with pneumatic or solid rubber-tyred 
wheels, or arranged as semi-portable sets and 
suitable for lorry mounting Their truly remarkable 
reliability and mamtpined high efficiency is uni- 
versally acknowledged 





“BROOMWADE” 
PNEUMATIC TOOLS 



for Civil Engineering duties include. — 

Road Breakers. Rock Drills, Back-fill Rammers, 
Pneumatic Picks, Clay Spades, Pile Driving attachments 
for Road Breakers, Air-operated Sump Pumps, Vibrators and 

ALL ACCESSORY EQUIPMENT 


BROOM & WADE LIMITED ■ HIGH WYCOMBE BUCKS PHONE: 1630 (8 LINES) 
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PIERS - SUBWAYS - VIADUCTS - BRIDGES 


CONCRETE 
BY PIPE LINE 

THE GREATEST DEVELOPMENT 
IN PLACING CONCRETE 
SINCE MAN FIRST BUILT WITH CEMENT 


"PUMPCRET" 

CONCRETE PUMPS 


The latest and most efficient method of placing 
concrete 

Life of Pump practically indefinite, all essential 
surfaces in contact with concrete are renewable 
Pumpable concrete must of necessity be good 
concrete 

Pump and Mixing Plant can be located at the 
most convenient position within the pumping 
range. 

The continuous output of the Pump at a con- 
stant speed governs the working of the whole 
concreting gang 



DATA: 



Capacity 
cu. yds. /hour 

Pipe-line 

Rai 

Horizontal 

Vertical 

Max Size 
Aggregate 

Power 

Required 

TYPE PC.3 
TYPE PC.4 

20 to 24 

8 to 10 

6 in. Ld 

4J m. i.d 

1300 ft. 
1300 ft. 

135 ft. 
135 ft. 

21 ins. 

1 1 ins. 

45 h p. . 
25 h p 


STATIONARY AND PORTABLE MODELS 



4 STAFFORD TERRACE, LONDON, W.8 


Telephone. W«tt«rn 3546 
T«l«frtmi Pumpcr«t, Kens. London 
Cables Pumperet London 

RESERVOIRS - DAMS - TUNNELS 
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RET. WALLS - FOUNDATIONS - SEWERS 



FOR SALE OR HIRE 




• MIXERS 

• PUMPS 

• CRANES 

• TRACTORS 

• SCRAPERS 

• DUMPERS 

• EXCAVATORS 

• HOISTS 

• COMPRESSORS 

• DRILLING GEAR 


THE WESTERN 
HIRE CO. LTD. 

Central Chambers 
EALING BROADWAY 
LONDON. W.5 

Telephone Ealing 5512 and 2148 



Works: 

CANAL YARD - HAYES ROAD 
SOUTHALL - - - MIDDLESEX 
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Specialists in 
the supply, maintenance , 
and operation of 
all classes of 
BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS’ 
PLANT 



-J. J. J 

o 

# Concrete Road Vibrators 

# Compressors 

# Concrete Mixers 

# Cranes 

# Skips 

# Dumpers 

# Excavators 

# Grabs 

# Hoists 

# Locomotives 
0 Pile-driving Gear 
0 Pumps 
0 Rails 

0 Rammers, etc., etc. 

AND COMPANY LIMITED 

45 PARLIAMENT STREET. 
WESTMINSTER, S.W.1 
Phone. Whitehall 1771/2 

Works : 

CORONATION ROAD, 

PARK ROYAL, N.W.10 
Phone: Elgar 6905 
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LTD. 

Concrete Machinery 
& Civil Engineering 
Equipment Manufacturers 

Iron Founders 


Winget Central Mixing and 
Batching Plant, specially 
designed for the building of an 
important dam in Trinidad 


Winget M O S, No Hopper 
Mixer — equally efficient for 
concrete, mortar, compo, etc , 
etc. A great time and labour 
iaver 


The Winget Range indndes: Weigh Batching Plant, Open and 
Closed Drum Mixers, Pan Mills and Coimter Current Mixers 
Storage Bins, Conveyors, Material Handling Plant, Crushing & 
Screening Plant, Brick Breakers, Pumps, Block Machines, etc. 


■ic Send for fully illustrated list of range 


WINGET LIMITED, ROCHESTER, KENT, ENGLAND 
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OIL ENGINE EQUIPMENT 
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Behind that GRIFFIN Mark are the results of over adaptability The Air Ministry use GRIFFIN Rollers, 

70 years of Green's roller making experience And the so do the Admiralty, the War Office, the Office of Works, 

far reaching effects of that vast experience can be seen local authorities, sports clubs and contractors up and 

in every GRIFFIN roller, from the petrol-driven down the country Production of some types of 

I I cwt light weights to the heavy 12 ton Diesels It can post - war GRIFFIN Rollers is as yet limited — 

be seen in their reliability, in their economy of operation bul full details of the complete GRIFFIN range 

and maintenance, in their ingenuity of design, in their will be sent on request 



the GREEN'S DIESEL 
LIGHT ROLLER Type D R X 
Working weight 2J to tons 
With petrol engine-Type P R X 
working weight 2 to 4^ tons 




GRIFFIN [W ROLLERS 


MADE BY 


GREENS 


THOMAS GREEN & SON LIMITED 

SMITHFIELD IRONWORKS, LEEDS, 2, and NEW SURREY WORKS, SOUTHWARK STREET. LONDON. 9E I 


383 





• • 



Let s get down 

to earth 

® Look al il I A slielch of stony land — uninhabited, uninviting 
But to the engineer it is paradise Here he stands and here he 
dreams and here he sees THE ROAD He is the first to see it He 
sees the houses, the villages, the towns, the cities and the aerodromes 
of our new civilisation all linked together by THE ROAD • But 



soon the engineer comes down to earth He puls out his pipe and 
he rolls up his sleeves and soon (very soon nowadaysl everyone can 
see and use THE ROAD — for there it is as the engineer first saw it 
when it was only a bit of waste land • But the engineer lias 
forgotten it Already he is getting down to new jobs — levelling, 
planning, widening —constructing ROADS sufficient to accommodate 
the perpetually increasing traffic of progress 


Single-Cylinder Diesel 6 to i- toi.s 
Multi-Cylinder Diesel (’°m i> lo u tors 

6 to n inns 
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MODEL 2A 




08 

B 

H P 

at 

1600 

R 

P 

M 

1 1 

B 

H P 

ae 

2200 

R 

P 

M 

1 2 

B 

H P 

at 

2500 

R 

P 

M 



We 

ight 

36 'b 






FOR POWER, PERFORMANCE, 

EFFICIENCY AND RELIABILITY 

Robust efRciency with reserves of power — associated 
the world over with British thoroughness in construction 
and fine workmanship — show in every line of these sturdy 
JAP engines. Each model embodies the fruits of the 
most advanced engineering practice and technical skill 
plus exclusive features and refinements of proven reli- 
ability. The result is a balanced unit, unsurpassed in 
design, supreme in quality, guaranteeing long, constant 
service at low running costs The range of Industrial 
Engines available is from 1 to 8 H P 





model 4 2 


1 5 

B H P 

at 

1600 

R P M 

1 8 

B H P 

at 

1B00 

R P M 

2 4 

B H P 

at 

2400 

R P M 

Weight 8? 

lb 

(alum 


Weight 104 

lb 

(east 

iron) 




specially Designed for : — 



MODEL 5 


3 25 B H P 

at 

1400 

R P M 

40 

B H P 

at 

1800 

R P.M 

45 

BMP 

ac 

2200 

R P M 

Weight 113 

lb 

(aluminium) 

Weight 134 

lb 

(cast 

iron ) 


“’S: 


Battery Chargers 
Boats 

Chaff Cutters 
Flax Pullers 
Graders 
Grinders 
Oil Burners 
Refrigerators 
Rollers 
Tree Fellers 
Water Pumps 
Washing Machined 
Air Compressors 
Garden Tractors 
Cement Mixers 
Woodworking 
Machines 


Milk Coolers 
Blowers 
Cake Breakers 
Conveyors 
Generators 
Grass Cutters 
Milking Machines 
Paint Sprayers 
Road Makers 
Saws 

Weed Cutters 
Water Purifiers 
Sheep Cl>p»pers 
Oil Separators 
Tar Sprayers 
Potato Sprayers 
Winches 


MODEL 5S 

5 0 B H P at 1200 R P M 

7 7 B H P at 1800 R P H 

e 0 B M P ac 2000 R P n 

Weight 220 tb 





^ tl- 
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MODEL 4/3 

1 7 B H P «c 1400 R P H , 

2 25 B H P tt 1800 R P.M : 

3 5 6 H P »t 2400 R P M. I 

Weight 83 lb (aiuminium) 

Weight 110 lb <cait iron).! 


Made in Great Britain by 


J. A. PREST W 1C H & CO. LTD., ENGINEERS 
TOTTENHAM. LONDON, N;I7 


MODEL 4 

4 7 B.H P at 1400 R PM 

5 2 B H P at 1600 R P M 

5 5 BMP at 1800 R P M 

Weight 172 lb (aluminiurn) 
Weight 206 lb (cast iron) 









EQUIPMENT for: 
FUELLING 
LUBRICATING 
METERING 
PUMPING 
STORING and 
DISPENSING 


TRACTORS 
ROAD TRANSPORT 
CONVEYOR PLANT 
MIXERS 
LEVELLERS 

BULLDOZERS and all classes 



DISPENSER D 1240 

PUMP £3.14.3 UNI-VOLUME 
BUCKET £7.10.0 


The D 1000 U NI-H.P. BUCKET 

will dispense either od or grease 
at a maximum pressure of approxi- 
mately 6000 lbs. per sq. in. A 
28-lb. keg of grease can be inserted 
into the container in its entirety 
or the bucket can be filled In bulk 
to a capacity of 40 lbs. 

Ensures positive lubricant pene- 
tration of the closest fitted 
bearings. 


The D 1280 UNI-GEAR OIL 
DISPENSER PUMP will dis- 
pense oil in volume at low pres- 
sure. For such applications as 
filling gear boxes, ett. 


The D 1240 UNI-VOLUME 
BUCKET will dispense grease in 
volume at low pressure. For such 
applications requiring the filling 
of large capacity bearings where 
high pressure Is not required. 


UNi-GUN LUBRICATING EQUIPMENT LTD., 

2. SOUTH AUDLEY STREET, LONDON. ENGLAND. Telephone GBOsvenor 4552. 
Telegraphic Address Unioil Audtey London 
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ASSOCIATED BRITISH OIL ENGINES LIMITED 


INCORPORATING BRITISH OIL ENGINES (EXPORT) LIMITED 

duke's court 32 DUKE STREET ST JAMES'S LONDON S.W.I 
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CUM W€fi^ it" . . . . 
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UJflRSOP 

BREAKER 

Of sturdy destgn and fool-proof construction the WARSOP 
Breaker can be operated by unskilled labour after a short 
period of training. It is the most practical power tool in the 
world for road-breaking, trench digging, ramming, etc. Power 
for operation is supplied by a built-in two-stroke petrol engine, 
economical to run and maintain in any climate 




NO HOSE 
NO COMPRESSORS 
NO BAHERIES 


WARSOP PETROL DRILL AND TOOLS LTD 

27, REGENT STREET, PICCADILLY CIRCUS. LONDON, W.l. T.i.ph.n. : Kscnt <wU 

branches at : 

ALDRIDGE, STAFFS., BEDFORD, BELFAST, GLASGOW, LEEDS, NEWPORT, MON., STOCKPORT, TAUNTON 
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THE PH(ENIX ENGINEERING COMPANY LIMITED 

CHARD . SOMERSET . ENGLAND 


Telephone. CHARD 3226 

London Office: 

Telephone City 3085, 5569 


Telegrams: PHOENIX. CHARD 

19 CHEAPSIDE, E.C.2 

Telegrams. Tubenpipe, Phone, London 


For many years we have been manufacturers of Tar and Bitumen Heaters and Sprayers 
Cold Emulsion Sprayers Mastic Asphalt Mixers Contractors’ Pumps 



“PHOENIX" MASTIC ASPHALT 
MIXERS 

Pan constructed of heavy mild steel plate, with 
cost steel stirrers, operated through machine- 
cut worm gear Power operated by petrol 
engine, through short belt drive with automatic 
tensioner The whole mounted on fully sprung 
chassis, with pneumatic-tyred wheels, fitted 
with Girling brakes Designed for coal or oil 
firing 

Capacities 1, 2, 2J, 3 or 4 tons 



"Phoenix" 1 Ton Mastic Asphalt Mixer 


“PHOENIX RAPID” 

TAR AND BITUMEN SPRAYING 
MACHINES 

On steel, solid, or pneumatic tyred wheels 
these mochmes are soundly constructed. 

They can be coal or oil- fired 

HAND-OPERATED SPRAYER 
In capacities from 50 to 320 galls., vertical 
or horizontal pattern, these sprayers are 
fully equipped. 

MECHANICAL SPRAYER 
Capacities: 320 to 1,000 galls. A power 
operated rotary gear pump supplies 
pressure to spray up to 1 ft. 6 in. in width. 600 Gallon ■•Phoenix Rapid" Mechanical Tar and Bitumen Spraying Machine 

We will be pleased to forward a copy of our Catalogue on application and to quote 
for machines to customers’ own requirements. 
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GEORGE PIKE LIMITED 


equipment works 

ALMA STREET 

BIRMINGHAM, 6 

ASTon Cross 2101 /2 
Gcopl — Birmingham 


EQUIPMENT WORKS 
CLOCK TOWER YARD 

BRISTOL, 1 

Bristol 22864 
Geopi — Bristol 


EQUIPMENT WORKS 
RUPERT ROAD 
LONDON, N.W.6 

MAIda Vale 4122 
Geopi — Kllb — London 


EQUIPMENT WORKS 
OLDFIELD ROAD 
SALFORD, 5 • 
BLAckfrlars 7491 
Geopi — Manchester 




BRISTOWES MACHINERY 


LIMITED 



SPRAYING MACHINES 

& 

BOILERS 

for 

TAR. BITUMEN. EMULSION 
COAL OR OIL FIRING 
capacities 

12 GLS. to 2.500 GLS. 


TARMACADAM & ASPHALT 
PLANTS 

PORTABLE OR STATIONARY 
Various capacities 

ROTARY DRYERS 




STREET ORDERLY TRUCKS 

suitoble for 

TOWN OR COUNTRY 
SOLID OR PNEUMATIC TYRES 


teuphome works & OFFICES telegrams 

TOTTENHAM 5033 H Lines) MONTAGU ROAD, ANGEL ROAD, EDMONTON, 

LONDON, N.18 
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Asphalt and 

Macadam Plants 

The above illustration shows a modern installation of a MILLARS’ High and Low Temperature 
Drying and Mixing Plant for the production of Hot Asphalt and Low Temperature Tar and Bitu- 
minous Macadam, Cold Asphalts and Veneer Carpets. 

Modern plants as shown cover fully the requirements of contractors or suppliers of coated 
gravel, stone or sand. Drying temperatures can be as low as 100° F. or as high as 450° F. i 

The capacity of the plant Illustrated is 10 tons per hour. Other units are built for capacities of 
5/7, 15 and up to 40 tons per hour. 


MILLARS MACHINERY COMPANY LIMITED 


Sales Dept.: Pinners Hall, Gt. Winchester Street, E.C.2 Phone: London Wall 4266 

Works; Thorley, Bishop’s Stortford, Herts, Phone: Bishop’s Stortfort( 694/5 

9 33453 


392 





Conversion of Tar Boilers 
to Oil Firing, saves coal 
and eliminates time wastage 


Existing solid fuel boilers can be easily converted 
for use with Rutherford self-generative oil 
burners Such conversion has many advantages, 
apart from the all important one of saving coal 


4. The burnci is extremely simple to operate, with 
no moving parts to wear or give trouble 

5. It will operate efficiently on a wide range of oil 
fuels, from Diesel to sump waste 


I. The labour team can commence work almost 
immediately after the burner is lighted, without the 
delays which arc usual with solid fired boilers 


6 . The extra cost of fuel is more than balanced 
by the saving m man-hours and the transport of 
coal 


2. When spraying is not in operation, the burner may 
be adjusted to its lowest and the boiler left unattended — 
the materials being ready for use when required 

3. The saving of man hours during inclement 
weather is considerable 


7. Efficient operation in windy weather is assured 
by the use of adjustable air inlets 

8. Accumulation of soot or carbon is negligible, and 
the burner can be arranged to hinge away from the 
boiler for easy clcaninsj. 



Rutherford 


SELF - GENERATIVE 

OIL BURNERS 


RUTHERFORD OIL BURNERS LIMITED, 


CONTRACTORS TO BRITISH, DOMINION & FOREIGN GOVERNMENTS FOiJ SELF-GENERATIVE OIL BURNERS 

I, Nmtall Strut, London, N J. Telephone CLErkentoett 8156 (i lines) Telegrams Roilburna, Nordo, London Cables Ratlburna, Nordo, London 
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DOES THE JOB EVEN QUICKER STILL! 


il# / 


HAND SCREED 










INCREASED VIBRATION gives full com- 
paction of TEN INCH CONCRETE! 

Suits cambered and hanging roads, crossroads, etc. Can be used qn all standard 
forms World Patent applied for. Folder gives pictures and all details Write 
to-day to the manufacturers and patentees. 


NOW! The Johnson New “SUP6R” 
Vibrating HAND SCREED. Tests on 
miles of roads for housing estates prove 
these further advantages to be a reahty: 
Greatly increased vibration fully compacts 
lo-INCH concrete (4,000 lbs. per square 
inch compressive strength at 21 days'). 
Entire job speeded up' Design simpler 
— construction more robust — even than 
our amazingly successful No i model. 
Easier maintenance. Improved method 
of mounting on to timber screed Capable 
of firushing more than combined continuous 
output of two 14/10 concrete mixers. 

Rollers facili- 
tate return 
to startmg- 
point for 
fimshing pass 
(6-10 ft per 
min ). This 
SUPER 
model works 
o n “N O 
SLUMP” 
concrete 
Suits road 
spans up to 
12ft. 6in 
with one 
unit or 21 ft. 
with two 
units 

Write for 
Folder. 




Hawt t¥Etl StMM! 


SLABS AND 
KERBS 


MASONRY 

UNITS 




A new design of Vibrating Table, the 
•* Maxibrater” gives much greater in- 
tensity ol Vibration and incorporates 
patented design table top cnsurit^ even 
vibration over the whole area 
Completely redesigned in the light ol 

f iast experience, giving unproved per- 
ormance and reliability 
Electrical equipment completely iso- 
lated from vibration, table base and legs 
welded into complete unit No vibra- 
tion in base area Electrical or petrol 
driven Maintenance almost ml We 
are prepared to advise on design and 
installation of vibration equipment to 
suit clients* particular problems and 
we are also prepared to give tests on 
clients’ own materials 
Vthration even/y distributed over whole 
tabic by virtue of our cruciform design 
of table top 

Folder gives full derails of this fine 
piece ol engineering Write to-day 



PRECAST 

HOUSE 

SECTIONS 


CONCRETE 

GARDEN 

ORNAMENTS 


VERTICAL VIBRATION 
allows use of almost dry 
mix — hence the TREMEN- 
DOUS STRENGTH 
of concrete produced 



/yCIBRATER 

lissVlBRATINii TABU 


Accommodates any 
pre-cast work up to 
lO-fi. lengths. 
{Patent applied for.\ 



T«l.: STOckport 2M2/S. 


H. JOHNSON (Machinery) Ltd. (Dept. HR). AdswPod Rd., STOCKPORT 
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ALEXANDER DRAIN BLOCK 
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Many civil engineers say that the 
Alexander Drain Block is the most 
efficient surface- drainage system 
ever invented ... let our booklet 
tell you the facts. 


ALEXAKDER PRODUaS LTD. 


Stoke Bishop, Bristol, 9 


Tel. Bristol 81002 
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TILLEY LAMPS and RADIATORS 

BURN ORDINARY PARAFFIN (KEROSENE) 



FOR ALL PURPOSES — PERMANENT OR EMERGENCY— IN 
DAILY USE THROUGHOUT THE WORLD IN HOMES — ON 
FARMS— BY RAILWAYS— BY BUILDERS AND CONTRACTORS 


THE TILLEY LAMP CO. of HENDON, ENGLAND 

London Officef and Showrooms : 33 SACKVILLE STREETi PICCADILLY, . I . 
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MAINTENANCE OF HIGHWAYS 

By F. S STRONGMAN. A M Inst. M. & Cy E. 


In the approach to the design of any type of road 
surfacing whether constructed as a rigid or flexible 
pavement it is clear that the expei ted life must 
depend entirely on the strength of the foundation 
This in turn depends upon the subgtade chaiac- 
teristics and bearing capacity of the soil These 
subjects have been dealt with elsewhere but their 
importance from the angle of maintenance cannot 
be overstressed Generally this sectidn will deal 
with surface maintenance but no amount of surface 
treatment will save a load in which the foundations 
are faulty or the subgiadc below standaid (see 
Fig 1). If failure of a road surfacing is attributable 
to either of the above causes it is an economy to 
start repairs from the lowest point of failure 

Again, careless or faulty repair may lesult in the 
final condition of the road being worse than the 
first. A patch in the surface which stands proud 
of the surrounding area causes the traffic to bounce 
and consequently a hollow forms beyond the 
patch; the hump and hollow soon become con- 
tinuous, when only reconstruction will cure the 
trouble. Similarly waves caused by initial under- 
compaction of the surfacing material will spread 
rapidly. 

Other causes of surface failure are poor drainage 
and meteorological conditions such as frost, snow, 
heat, etc Most of the troubles from these causes 
can be avoided by normal routine care and 
maintenance 

Drainage is usually of prime importance m the 
initial construction but it is of equal importance 
to maintain the grips, gullies, drains, etc. m a clean 
and serviceable state 

As regards surfacings and surface dressings, the 
practice of control and selection by rule of thumb 
methods is passing All engineers now realize the 
need for scientific control if a satisfactory finished 
product IS to be obtained It cannot be too strongly 
stressed that in ordering materials a full specifica- 
tion should be given. Tests should then be earned 
out during the whole course of the work to ensure 
that the makers are adhering to the specification 
This can be done in the laboratory of a County 
or Borough, or for smaller areas there are a number 
of very competent Testing Laboratories whose 
charges aie amply repaid by the improved quality 
of both material and workmanship. If the Authori- 


ties concci ned insist on these tests the contractors 
in their turn will have to establish stricter control 
than formerly Good firms have already realized 
the need for control and many have a laboratory 
at all their manufacturing plants, samples are also 
taken from the w'ork during construction This 
practice must be general if a first quality product 
IS to result The contractor is required to bear the 
cost of all unsatisfactory tests, to take up material 
not conlorming to specification, and relay the 
correct product at his own expense 

Often too little attention is paid to the main- 
tenance of roads but frequent inspection and early 
repair of the damage can save very large capital 
expenditure. 

ROUTINE CARE AND 
MAINTENANCE 

It is an unfortunate fact that a modern road may 
fail as much from lack of traffic upon it as from 
heavy usage. To the uninitiated this is a difficult 
statement to explain but it is certainly true, par- 
ticularly with tat red macadam and cutback 
bitumen surfaces 

In the following pages the maintenance of the 
more commonly used surfacings will be considered 

CONORETE 

Complete tailurc of a concrete road may be 
due to a numbci of constructional faults but the 
most general cause is the access of water to the 
subgrade through the joints The percentage 
increase in moisture content required to cause 
failure is very small indeed. In one reported 
instance an increase of only 4 per cent was suffici- 
ent Further, the lodging of foreign material in 
the joints at low temperature may cause spalling 
when the temperature rises Although many 
joint fillers are on the market, none as yet fulfils 
all the requirements of the perfect joint and con- 
sequently continuous maintenance is necessary. 
It IS not sufficient to trim off the jointing that 
has spew'ed out. The joint should be thoroughly 
hacked out to a depth of 1 ^ to 2 in , well brushed 
and then resealed. If it is to be done properly 
without damage to the slab the hacking out is 
quite a skilled job. If the work is carelessly done 
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Fig 1 — SuRFAci Failurf duf to SATUR\ri:D Si;b-iiasi 


the difficulty oi reseahniJ the joint in a satisfactory 
manner is greatly increased Some jointing 
materials extrude very much less than others and 
careful consideration of fillers is worth while. 
The practice of leaving the finished level of the 
joint I to J in slack according to season has much 
to commend it 

Where contraction cracks otem the crack should 
be cut out to m wide and at least i in deep, and 
sealed as before 

On many older concrete roads there is a joint 
between the kerb and the road, in the channel. 
If this condition is met it is recommended that the 
joint be filled with bituminous sand grouting 
material and a false channel thus made some 2 
to 3 in. out from the kerb This will prevent 
water lodging over the weakest part of the 
roadway 

Patching ol concrete is olten ddficult. A small 
patch can be made by trimming back to a rectangu- 
lar shape with rounded corners The existing 
concrete should be trimmed with the side vertical, 
and the surface lelt rough If the slab has been 
reinforced a lap of at least 1 ft. in all directions 
between existing and new' reinforcement should 
be aimed at. The suiface ol the existing concrete 
should be well brushed to remove dust and then 
wetted, and finally coated with cement slurry 
prior to plaeing new concrete This latter should 
be well tamped The Gciman type of hand 
vibrator illustrated in Fig. 2 can be used to good 
effect for small areas If patching is required 
over a service trench it is important to ensure 
good bearing for the new concrete on undisturbed 
ground on each side of the trench. 

Greater strength can be obtained by increasing 
the thickness over the trench below the slab or 
othei metalling as shown in Fig. 3. 



Fig, 2 V'ibraiing Meghanism \TiAcutn to 
Small Flatf 

{Reproduied by permisMon of the DxreUor of Road 
Research Crown Copyright reserved) 

I'hc thickness of a patch not over a tiench 
should be 1 '3 of the thickness of the slab lor edges 
and 1 2 of the thirknesss of the slab for central 
patches 

In addition, it is hardly necessary to stress the 
undesirability of a )omt m the finished surface 
occurring immediately ovei the trench Greater 
care in the compaction of the ijack filling is very' 
desirable and with modern plant it should be 
possible to obtain a finished density of fill w'hich 
Closely approaches the density of the natural 
soil 

Where unequal settlement occurs at the edges 
of slabs, mudjacking w'lll sometimes correct the 
trouble Expci t advice is requiied before this is 
undertaken 

WATt-RBOiiND Macadam 

Except in ruial areas, little ol this type of road 
ronstrucliori remains exposed For modern require- 
ments it serves as an excellent base for a carpet 
coat as the thickness ol road metal is frequently 
up to 2 ft and more in thickness Repair where 
required can best he made with a weak concrete 
of 12 1 mix This avoids the necessity of rolling 
or heavy punning which is required if the normal 
aggregate and slurry patch is made It is very diffi- 
cult to compact the latter material satisfactorily if the 
road has lieeri surfaced Even on a road which has 
not been surfaced the repairs are moie casilj 
earned out in tarred macadam or concrete, care 
being taken first to brush the surfaces fiee of dust 
and then coat with tai or bitumen emulsion as a 
tack coat, or a cement giout 

If, however, the road is repaired with water- 
bound macadam it is veiy desirable that the patch 
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should be filled with the same materials as used in 
the original construction. 

Calcium chloride if sprayed on the surface helps 
to lay the dust for a period and also helps to bind 
the surfacing material. 

Sftt Paving (including grit setts, Durax, 

GRANITE setts). 

The need for maintenance arises mainly from 
two causes • ( 1 ) the rounding of the edges of the 
setts and (2) settlement due usually to the move- 
ment of the sett or failure of the jointing material, 
which consequently allows water to obtain access 
to the sand bed 

The treatment of (1) is by reconstruction or 
surfacing The setts must be taken up and can 
either be redressed or frequently, if the sett is 
inverted a good face can be obtained The setts 
are re-bedded in 1 in of sand or clean ashes, 
racked, lammed, back racked and grouted with 
a hot bituminous mixture Alternatively the 
grouting can be done with a cement grout, or 
pitch 

Foi (2) relaying must again be done as above, 
and care should be taken to remove the wet sand 
bed before the setts ate relaid. If bitumen is used 
the chippmgs should be dry before grouting 



'I'lC t PaTCHINC. 01 t;ONCRETE ROAD 



Fio. 4 — SuRrAciNo LAin on Hardcore which has 

BEEN LAID ON WeT SuB-BASE 


Generally where a sett-paved road requires main- 
tenance this can best be done by superimposing a 
2 in. carpet coat of tarred macadam or asphalt if 
this does not involve creating excessive camber or 
cross fall. Where carpet coating is adopted the setts 
immediately adjoining the kerb should be lowered 
in order to avoid the necessity of altering footpath 
and gully levels, etc. Alternatively, a less satis- 
factory job may be made by dishing the surfacing 
at gullies ; a better method is to raise all gullies and 
manholes to the new level 

Wood Block Paving 

To an increasing extent wood block paving is 
being replaced or surfaced with tarred macadam 
and asphalt, although very large areas of wood 
blocks still remain in many parts of the country and 
are being relaid — notably in London 

Once laid the maintenance of wood blocks 
consists of sill face dressing This tends to prevent 
uneven wear, stop contraction of the blocks, and 
gives a non-skid surface, at the same time im- 
measurably increasing the life of the paving 
Surface dressing also tends to reduce the displace- 
ment of the blocks caused by fast-movmg tiaffic 
Occasionally the wood paving lifts after dry weather 
in spile of all piccautions and there is then no 
alternative but to cut out and relay 

Failure of surface dressing is usually attributable 
to poor materials or workmanship Even a neg- 
lected block-paved area can be given a new lease of 
life if careful surface dressing is carried out 
Under certain conditions consideiable expansion 
of the blocks takes place and unless this is relieved, 
for example, by taking out a course of blocks im- 
mediately adjoining the kerb, the load surface will 
lift or the kerb will be displaced When the blocks 
are removed they should be replaced with bitumi- 
nous joint filler or puddle clay sealed with bitumen. 
Over very wide roads an additional stringer course 
of blocks may be laid which can be removed if 
excessive expansion takes place 

If hollows occur in the paving due to variability 
in quality of the wood, the area should be cut out 
and replaced or alternatively patched with asphalt 
and surface dressed. Such low spots form a 
collecting point for water which will ultimately 
find its way through to the bed below the blocks. 
When this happens failure can take place over 
a wide area Owing to the variation in size and 
characteristics it is desirable that any patching 
of the area should be carried out with the same 
type of block as that which is removed. 

It is often necessary to refloat the concrete 
surface below the blocks before they are relaid 
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thereon (See also separate article on Wood 
Paving, page 203 ) 

Tarred Macadam 

Failure of a tarred macadam surface can be 
attributed mainly to two causes' (1) Movement 
of the sub-base and (2) Lack of maintenance. 

Movement oj the foundation — If hardcore is placed 
on a plastic subgrade, movement will occur and 
no amount of lolling will compact the hardcore 
until the subgrade has dried out I'arred macadam 
surlacmgs have been laid on foundations which 
arc live but generally where such conditions obtain 
It is diflicult or impossible to compart the surfacing 
and even if this is done, apparently satisfactonl^ , 
the surface will he uneven and small hair tiatks 
will occur It IS then onl\ a matter of time, 
treqiiently short, hefoi c complete failure takes 
place (Sec Fig 4 ) 

Lack of Maintenance — In selecting a surlacing, 
all too little attention has heen paid in the past 
to obtaining a correct giadmg Whatever range 
is chosen it is essential on a haidcore base to 
ensure that the finished job is impeivious This 
having been achieved, it is of pnmarv importance 
that it should he rnaintamed, and it is frecpicntly 
ovei looked that lack of tralhc on a tarmacadam 
road ma> he moie detrimental than heavy traHic 
If water finds its way through the sutlace, move- 
ment of the haidcoie will quickly follow, due to 
disintegration of the subgiade, atid immediate 
reconstruction of the affected aiea must he 
undertaken 

Not only must the affected aiea lie tieated, but 
the source ol the trouble must be located Failure 
of the load at a given point ma\ not be due to 
penetration of watei at that point, but the water 
may find its way through the carpet at a place 
higher up the longitudinal gradient The lailuie 
of a tarred macadam runway was recently investi- 
gated and It was found that failure occurred on the 
haunch, at places wheie the carpet was impervious 
It was clear that water w'as finding its way in at 
pervious areas on the crown, travelling through 
the base course and causing failure at the haunch. 
In other words, it may be necessary not only to 
patch at the point of failure but also to treat the 
adjoining area through which water is entering. 

Frequently lack of traffic, for example on an 
estate road, may leave the surface under-com- 
pacted. The action of the elements may then cause 
the surface to fret, thus breaking the seal. Where 
this is likely to happen the surface must be sealed 
by an apparently unnecessary tar spraying. 

It IS the practice of some Highway Authorities 
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when a new taried macadam surface is being laid 
to include 111 the bill a P Cl item foi tar-spraymg 
the ncwly-laid surface at some prescribed time 
after the woik is finished, say six months to a 
year This practice has much to commend n, 
as even with three-coat work there may be small 
areas which are slightly pervious, particularly 
after severe wintci weathci 

Repair . — If the failure is due to movement ol 
the base course the area must be removed to full 
depth including the affected subgrade This can 
be replaced using hardcore but for small areas 
the difficulty oi compacting the hardcore and tarred 
macadam then arises. A typical failure is shown 
in Fig. 5 During the past few years, very satis- 
factory results have been obtained using concrete 
in place of hardcore for the patch Originally the 
hole was filled flush as shown in Fig 6a but it was 
found that after fairly heavy use by traffic a crack 
occurred at x in the finished carpet, due to the 
comparative rigidity of the concrete as cornpaied 
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Fig. 7“ScARii>rER T^ni-s apiachfo to Diksi i Roller 

{Avehng-Bat fard^ Ltd ) 


1*K. 8 -l‘\FiGAi (^oNUinoN oi Base Bi i ow Premoos 
CIarpe r 



with the hardcore This was overcome by cham- 
fering the edge of the concrete as show'n in Fig &b 
The extra thickness of tarred macadam at the 
point _j) had a cushioning effect and although some 
patches of this type have been down for several 
years, no cracking has been observed 

The main method of maintaining tarred mac- 
adam IS by tar-spraying No definite lapse of time 
can be given as to when this should be carried 
out It must vary with the weather conditions, 
usage of the road, and whcthei or not the sur- 
facing appears hungry. Generally the period will 
vary from one to three years, and in some instances 
even longer periods are known. 

Tar-spraying over a long period tends to accen- 
tuate the camber of' the road to such an extent that, 
in extreme instances, it may cause physical dis- 
comfort to the users When this happens, resur- 
facing should be undei taken The existing surface 
should be scarified by means of tynes attached to 
a roller (see Fig. 7) Tliese can be adjusted to 
cut the surface to the recjuired depth The number 
of tynes that can be used will depend upon the 
hardness of the carpet Such scarified material 
as is not required is carted away, the remaindct 
is used to re'brm the road to camber, treated with 
a tack coat, ^nd then surfaced (See page 406 for 
carpet coats.) 

Patching . — Potholes should be cut out to a 
rectangular shape and vertical face using a pick or 
pneumatic breaker. If the carpet only is damaged 
the hole need not be cut to the full depth of the 
surfacing but it is frequently found that the base- 
course has suffered, in which case it may be either 
removed or loosened, given a dressing of emulsion 
or tar and then well rammed. After this the carpet 
coat is renewed over the area. The carpiet should be 
of the same type of material as the existing surface. 


Some authorities leave the finished level of the 
patched aica pioud of the surioiinding area but 
experience suggests that where the repair w’ork has 
been well done this is both undcsiiable and 
unnet essar) 

It IS gencrallv an advantage to use mateiial 
which has a bindei of cut-back bitumen (300 to 
400 secs at 25''C ) or low viscosity tai (viscosity 
20 to 40 at 30 ) as the patching material can then 
be laid cold 11, however, quicker setting binders 
can be used they aic greatly to be prefeircd 

At the present time the lepait gang usually 
has to work with a roller, and in some areas a 
heavy roller is considered essential This is obvi- 
ously uneconomical and a small hand roller is now 
being mamifactuied (see Fig 12, page 323) which 
can be used with or without the vibrator The 
results obtained arc as good as those achieved with 
a heavy roller, and the small machine is easily 
transported and handled. 

Ravelling — This consists of the disintegration of 
the surface into loose material If this is far 
advanced it can only be lepaircd by scarifying, 
applying bindei, lecompacting and chipping or 
resurfacing In the early stages ravelling can be 
treated by applying a dressing of emulsion, rolling 
or punning and then dressing with fine tarmac- 
adam or piecoated chippings 

Asphalt 

The general maintenance of asphalt surfaces is 
by patching and tar-.spraying. Patching is carried 
out in a similar manner to that used for tarred 
macadam, except that it is an advantage to Use a 
road burner, if available, for removing the existing 
surface (see Fig. 9), otherwise pneumatic breakers 
are necessary, though small areas can be removed 
or trimmed with hammer, wedge and pick. 
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The sides of tiie patch are trimmed square, 
cleaned and tack coated before the new material 
IS laid. The specification given in BS 1152 1944 
IS recommended for patching of small areas 

It is an advantage if hot material can be used 
Mastic asphalt heated in a mobile road boiler is 
excellent for this purpose The final surface can 
be rendered non-skid by rolling in precoated 
chippings while the mastic is still warm 

Alternatively quite a good cold bituminous 
patching material can be made by mixing 2 m to 
I in stone with cut-back bitumen or tar at the 
latc of 1 gallon of tai to 1 .1 to 2 cii ft of stone 

RESURFACING 

A surfacing is defined as layers or coats of road 
metal incorporating a binder and laid on a base 
in such a manner as to form a pavement of 
sufficient strength to carry the I'xpected intensity of 
tiaffic It should give a smooth running surface, 
at the same time acting as a cushion to the base 
and afifoiding protection to the subgradc and 
base against abiasion and the effects of the weather 
In the life of any bitumen or tar road a time will 
( oine (usually after 1 0 to 1 5 \ ears’ use) when normal 
methods of maintenance arc no longer economical 
and more extensive works have to be undci taken 
This entails the lernoval of the existing suilacc 
and the leshapiiig of the road 

In consideiing siiifacings it is presupfiosed that 
tile foundations aie umforrnh' gocid If this is not 
so patching and diaining must be undertaken to 


bting the whole liasc-course and subgrade up to a 
umfoimlv satisfactoiy standatd 

Removal of Existing Surfac.e 

Asphalt — The removal of the existing surface is 
earned out by butiung of the surface and removing 
the burnt m.itcrial with rakes The chief disad- 
vantage of this method is that it is slow, and can 
only be used if the depth of material does not 
excec'd about one inch. 11 the depth exceeds one 
inch It IS desirable to use a scaiifier or in some cases 
pneumatic road breakcis 

Tarred Macadam — This inateiial can be quickly 
icniovcd by the use of a scaiifiei and tynes attached 
to the rear of a heavy steam i oiler The number of 
tynes that can be used depends upon the depth of 
cut required, the condition of the existing surface 
and the si/e of roller used 

Reforming Base-Course 

It IS usually found that after jiart of the surplus 
scarified material has been removed, some can be 
letained for reforming the base-course and taking 
out any irregularities that exist This material 
IS spread and compacted true to piofile at a 
depth ccpidl to the thickness of the surfacing below 
finished level If the life has gone out of the material 
to be re-used it is advantageous to grout the 
reformed areas at, say twelve yaids per gallon, using 
cold-cmulsion or tar [see BS 618 1935 — “Emul- 
sions c)f Road Tai and of Road Tar-asphaltie 
Bitumen Mixtures (giouting and semi -gi outing) 
and Surface Dressing’’] 



Fio 9 — “Quichfat” Road Heater 
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The whole aiea should be well rolled, as it is 
possible that the base-course has been disturbed 
by the removal of the surfacing This is particu- 
larly so if scanfieis have been used. 

Choice of Surfacing 

The essential qualifications of any surfacing 
are that it shall be waterpioof and shall be of 
sufficient thickness to withstand the traffic that is 
likely to use it, transmitting the load to the base 
without undue deformation (see Fig 8) 

Secondary considerations aie that it shall be 
durable, that is, it should have long life undei the 
traffic likely to use it and not be subject to the 
weathei At the same time maintenance cost should 
be low, but initial heavy cost is often warranted 
by subseciuent saving in maintenance 

The surfacing should lie sufficiently flexible to 
take up slight movement of the base without 
fretting or cracking but must not be so plastic as 
to creep under traffic or bleed in hot weather 
Freedom from dust is important particulaily in 
built-up aieas, and the need foi a non-skid surface 
under all conditions ol traffic and weather does 
not need to be stressed At the same time if the 
surface is very rough an excessive cambei may be 
needed to get the water away and the “cuic” 
may be worse than the “disease" 

Opinions differ gicMtly in vatioiis parts of this 
country as to the best type and thickness ol sui- 
facing to be used Economy is most frecjuently a 
ruling consideration, and on these giounds a 
surfacing using local materials has great advant- 
ages. As regards thickness, this may vary from 
4 in thick three-coat work to f in of asphalt or 
tarred macadam on a concrete foundation This 
latter is really a carpet and will be considered 
later 

A foi inula has been developed by R Vokac 
of America for determining the thickness of a 
surfacing which depends on the shear strength of 
the surfacing material At present this is a theory 
without much practical support, but if this latter 
is forthcoming a considerable saving in the 
thickness at present adopted for many roads will 
doubtless be possible. 

SPECIFICATIONS FOR TARRED 
MACADAM SURFACING 

There are a number of excellent proprietary 
tarred macadam products on the market, which 
ran be laid with confidence and whose makers 
are frequently prepared to give a maintenance 
guarantee with their product. As an example, 


a mile stretch of very heavily trafficked factory 
road laid in the Midlands over three years ago 
using a proprietary material is still in first class 
condition although it has not received any main- 
tenance This surfacing was guaranteed for two 
years at the time of placing of the contract; 
equally satisfactory results have been obtained 
with other similai materials 

It IS not, however, necessary to use proprietary 
products to obtain good lesults In the main, 
results are achieved by good materials and careful 
attention to giading 

Choice of Binder 

B .S 7b 1 943- --“Tars foi Road Purposes" levises 
the previous BS ol 19.30 and 1931 and I'lnhodics 
all the latest improvements of thirteen years Tais 
A, B, and C do not correspond to the old types 1 , 2 
and 3, which were all of a type con esponding to the 
present type A A new method of gauging vis- 
cosity IS introduced — the Ecjui-Viscous Ternpeia- 
ture (E V T ) This is the temperatiii e at which 
a tar lias a flow ol fifty seconds measured by tne 
standard tar viscomelei Gerieiallv this B S. 
naiiows the limits for a good road tar and excludes 
unsuitable tais 

'I'he main differences now aie 

Type A — Coiil.uns the highest pioporlioii of 
lowei boiling oils and is pailiculaily suitalile foi 
sill face diessing and for the manufattuie ol 
tarin^icadam 

Type B — Contains a lower piopoition of the 
lowei boiling oils and is paiticulaily suitable loi 
both carpets and tarmacadam 

Type C — Is a special niateiial and is generally 
suitable for carpets containing a low pioportion 
of fines 

B S 76 lays down in Table I the vaiiations neces- 
sary foi viscosity for summei andwintei use and also 
for the volume of traffic using the road T'hc 
selection of the correct viscosity and type of tai 
for a particular job can make the difference between 
success and failure in the finished product and 
consequently is worthy of most careful considera- 
tion 

For specification purposes it is sufficient to 
quote B S 76 and give the type of tar and E.V T. 
required. B S. 802 and 1241 recommend the 
types of tar and the E.V.T. for the mam aggre- 
gates used in the manufacture of tarmacadam. 

Grading and Choice of Aggregate 

In choosing aggregate, economy can be effected 
by the use of local material available, but care 
should be taken to avoid weathered aggregate. 
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Rapid failure ol a surfacing tan take place if 
even a small peicentage ol this is included 
Failure will begin as soon as the stone becomes 
exposed, and is evidenced by the apparent ravel- 
ling of the surface 

The desiiable grading is given in B S 802 and 
1241 In choosing the giading lor a particular job 
the thickness of the coat must be considered It 
has been found, for instance, that for a 1 in coat 
I in material is too large, as some of the aggre- 
gate may be longer than the thickness of the 
carpet and this facilitates ultimate porosity. 
Alternatively too dense stone mixtures tend to 
keep the tar soft and the material live. 

Slight variation in the colour of a road surfacing 
can be obtained by selecting coloured aggregate, 
both for the tarmacadam and for surface dressing. 

Mixing 

It is recommended that the mixing be continued 


{^n<k Oldmg ^ Co , Ltd ) 

until all particles are thoioughly coated and for 
not less than one-and-a-half minutes Prolonged 
heating of the material will tend to drive off the more 
volatile tar oils and may seriously affect the quality 
and viscosity of the tar. Overheating of the mixture 
may result in the material being burnt In the more 
advanced state this condition is not difficult to 
identify in the finished product, as it appears dull 
and lifeless, and has a hungry appearance when 
laid. 

Spreading 

For small areas this may be done by hand, 
using heated forks and rakes If, however, the 
area to be covered is large (usually over 10,000 
yards) a mechanical spreader and finisher is the 
most satisfactory and economical way of carrying 
out the work It must be remembered that 
this plant, an example of which is shown in Fig. 
10, spreads at uniform thickness regardless of 


405 


HIGHWAY ENGINEERS’ REFERENCE BOOK 


irregularities in the existing surface, which must 
consequently be lemoved by hand as the W'ork 
proceeds, or be removed before the work is started. 
The former is usually a less expensive and more 
satisfactory method. 

Sampling and Testing 

The desirability of sampling and testing is stressed 
in all relevant British Standard Specifications 
(B.S. 616 : 1938, Sampling Coal Tar and its 
Products, and B S 598 1940, Sampling of 

Bituminous Road Mixtures ) This is a wise 
precaution with any material and the number of 
tests must depend on the size of the job At least 
one test on a job of any size is desirable and on a 
large job a sample every ^ mile is not excessive. 
The testing presents no serious difficulty, as samples 
can be dispatched by rail to one of the recognized 
Testing Laboratories The cost entailed is very 
small relative to the job, and the increased control 
which such testing makes possible is more than 
recompensed by better quality of the mix and more 
uniform grading of the material as laid 


B.S 598 : 1940. Methods of sampling and 
Examination of Bitumin- 
ous Road Mixtures 

B S. 618 1935. Emulsions of Road Tar and 

Road Tar-Asphallic Bitu- 
men mixtures for Penetra- 
tion and Surface dressing. 

B S. 1152 : 1944. Rolled Asphalt 

Probably the most generally useful of these 
specifications for road scheme's is BS 1152, 
Rolled Asphalt, as it provides for the use ol aggre- 
gates of a wider range and variety than those in 
general use in pre-war days 

As with tarmacadam it is beneficial on a large 
job to use a mechanical spreader, finishing with a 
roller of the quick reverse type If hot material 
is laid rolling should be continued until the material 
has set With a cut-back this cannot be done and 
instructions should be given to re-roll the material 
until the asphalt has set, to take out any irregu- 
larities caused by the traflic 

A typical specification clause is suggested as 
follow s 


BITUMINOUS SURFACING 


The preparation and use of this material has 
been very extensively covered by British Standard 
Specifications as follows. 


B S 347 : 1928 
B S 433 ■ 193! 

B S 434 1935 

B S 510 . 1933 
B.S. 511:1933 
B S. 594 ; 1935 

BS. 595.1935. 

B.S. 596 ; 1935. 

B.S. 597 . 1935 


Asphalt macadam (Penetra- 
tion Method) add 1930 
Cold Asphalt macadam 
(Grouting and semi-grout- 
ing) Penetration method 
using road emulsion 
Asphaltic Bitumen Road 
Emulsion for Penetration 
and Surface dressing 
Single-coat Asphalt (Cold 
Pi ocess) 

Two-coal Asphalt (Cold 
Pi ocess) 

Rolled Asphalt Fluxed Lake 
Asphalt and Asphaltic 
Bitumen 

Rolled Asphalt. Fluxed 
natural and Asphaltic 
Bitumen. 

Mastic Asphalt Surfacing 
(Fluxed Lake Asphalt and 
Asphaltic Bitumen) 

Mastic Asphalt Surfacing 
(Fluxed natural Asphalt 
and Asphaltic Bitumen). 


“it may be attepted that although this sui- 
facing, using cut-back bitumen, will withstand 
the loads due to rolling ot stationaiy traffic, it 
will be daniaged by traflic making a shaip turn 
Ol bulking suddenly, also by sohd-lyred traffic, 
foi a period up to four w'eeks after laying 'The 
damage tvill consist of deformation or teaiing of 
the surface and allowance should be made for 
rolling the material back to its onginal lontoui 
should this be needed duimg the above- 
mentioned peiiod ” 

T’RANSPOKriNG 

It has been found desirable to limit the distance 
over which the hot mix material can be transported, 
from the mixing plant to the site, to thir ty miles and 
even for this distance care has to be taken against 
overheating the mix If this distance is exceeded 
cut-back bitumen should be used in place of 
stiaight-run. Doubly-sheeted metal-hned lorries 
are also frequently specified As a very’ rough 
guide the loss in temperature during transport 
may be taken as approximately 1° of temperature 
per mile transported. 

Tack-coating 

If the surfacing is to be laid on concrete or an 
existing surface a tack coat of 55 to 65 per cent 
bituminous emulsion is recommended prior to 
laying, and on concrete this may be used at the 
rate of 12 sq yds per gallon. On other surfaces 
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the rate of spread may have to be increased, 
particularly if the existing surface is dead, when 
6 to 8 sq. yds. per gallon may be needed 

Mixing 

The top limit of temperature specified for the 
mix should be strictly adhered to and will normally 
only be needed if a long haul is inevitable II m 
exceptional circumstances the material is not com- 
pletely diy, coating of the damp aggregate will be 
aided by the addition of 1 to 2 per cent (by weight 
of aggiegate) of hydrated lime, before the binder 
IS incorporated This should be thoroughly 
mixed with the aggregate before the binder is 
added 

Laying 

The laying temperature rt commended is 200'T 
but if It IS necessary to laise the mixing temperature 
in order to attain 200''F on site it is usually vvisei 
to reduce the laying temperatuie, provided a 
minimum of I50"F is observed Instances are 
reported in which a maienal laid at 1 SO'^F has been 
satislactory but this is not to be lecommendcd 

As a check on coverage of the material, the rate 
ol spread per ton is trcquently specified As a 
guide a 1 in textured carpeting may be expected 
to cover apptoxunatelv 22 scj vds pet ton A 
toiler ol mimitium weight fi ions is i ecommended; 
foi coarsei giading, e g , bast coat, a heaviei lollei 
of 8 tons imnimuni will give unproved results The 
weight ol the roller should not, ol coiiise, exceed 
the weight of the roller used m compacting the 
base 

1 LSTING 

It has been found that the expense of frequent 
sampling and testing ol the laid material is w'ell 
repaid This is carried out in acrordance with 
BS 598 • 1940 In the case ol contract work it may 
be required that “'lire testing will be earned out 
by an independent firm ol approved testers All 
material not up to specification shall be removed 
and relaid at the contractoi ’s expense and he shall 
also bear the tost of tests on inatenal proved to be 
substandard ” 

CARPET COATINGS 

In selecting a carpet the following points should 
be considered apart from cost: 

1. Imperviousness. 

2. Smooth riding qualities. 

3. Resistance to skidding without excessive tyre 
wear. 

4. Durability and freedom from maintenance. 


1 Impervtoumeii can only be obtained by very 
careful attention to grading Much consideration 
has been given to this subject in connection with 
the mixing of asphalt carpets but only compara- 
tively recently has similai attention been given to 
tarmacadam The grading should be based not 
only on pat tide size of the aggregate liut also on 
the shape and type of the aggregate, e.g rounded 
gravel aggregate would require more sand and 
filler than moie angulai material If the raateiial 
IS to be laid on a flexible foundation it must be 
impervious immediately after placing and rolling 
If, howevei, the carpet is to be laid on concrete 
Ol oihci impel vious base this is not so impoitant 
and a more open-textured material which will 
allow (or fui ther ccimpaction under traffic without 
loss of texture can be used At the same time 
excess of binder is very' undesirable and tlie difl'cr- 
ence between good hinder content and excess maybe 
as small as 0 75 per rent in the case of a dense carpet 

2. Smooth Tiding qunliliei ol a carpet depend 
largely on the evenness of the base on which the 
carpet IS laid <incl control at the time of laying 
In this ronnexion skillul spteading and rolling is of 
hist impoitarice I'ixcess of binder and fillet, that 
is, a particularly iatiy mix, aie also ( ontiihutoiy 
causes of unevenness 

3 ResiUance to Skidding depends not only on 
the propoilion ol coaisc aggiegate but also on 
the toriec t giadmg ol filler and Innder and 
type of aggiegate used, eg. limestone tends to 
give a moie slippciy surface This quahtv is to 
some extent (he antithesis ol (1) but by caieful 
selection it is possible to obtain a caipel which 
satishes both requirements In some instances 
W’hc’ie the siiriace is already walci proof a carpet 
may be laid to obtain a non-skid surface If this is 
required an open texture carpet which is pervious 
will meet essential reciuirements A densely 
graded carpet ol the mastic asphalt type can be 
made non-skid by rolling in pre-coated chippings. 
This lequircs caie on the part ol the loreman, lor 
the chipping, if done at the wrong tempeiature, 
will not remain in position under traflic With 
good workmanship the chippings have lemained 
in position for more than four ycais 

4. Duiabihty and low maintenance costs depend to a 
great extent on the selection of the correct grading, 
ciuality of aggregate, and upon close control to 
ensure conformance to specification. For example, 
excess binder content is as undesirable as too low 
a binder content, since consequent bleeding re- 
cjuires maintenance On a mam load this is 
important as all maintenance will cause disloca- 
tion of traffic to a greater or lesser degree. 
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I'able I 

SPECIFICATION FOR 1-INCH CARPEF 


Suve Grade 

1 

Pt^centage by Weight 

Passing J in in B.S Sieve 

100 

Passing i in in B.S Sieve 

45-55 

Passing 13 mesh B S Sieve 

25-45 

Passing 2(X1 mesh B S Sievt 

5-6 


Generally the British Standard Specifications 
envisage the use of a thicker carpet than is now 
considered necessary, particularly as regards bitu- 
minous carpets 

To meet this need the British Standards Institu- 
tion have published Specifications 802 : 1 945 and 
1241 • 1945 and the Road Research Laboratory 
has published “Waitime Road Note No 7 
Revised Reeommcndaiions lor I'ar Carpets” 
which gives details foi the manufacture of tar- 
macadam with the most commonly used aggre- 
gates Unfortunately doubt is expressed in the 
B S Specification as to the manufacturers’ ability 
to produce the specified material at the present 
time (to be reviewed at the end of 1946), and 
whilst a number of tarred macadam firms could 
exercise the necessary controls a number could 
not, and only msistance upon the B S., supple- 
mented by careful checking of laid material will 
bring them into line. 

Recommended gradings aie shown graphically 
in Fig 1 1 . 

At the present time a carpet is frequently laid 
to a thickness of i to 1 in. 

For many years prior to the war Road Engineers 
used carpets supplied by one of the many reput- 
able makers using both tar and bitumen as binders 
and veiy satisfactory results have been obtained, 
but the Engineer usually had no knowledge of the 
composition of the material he used and conse- 
quently had little or no control of the finished 
product. Fortunately the firms concerned were 
aware of the need for close control of the mix and 
grading, and did their best to ensure that a uni- 
formly good pioduct was manufactured and laid 
under their trade name. 

In selecting a carpet it is becoming increasingly 
necessary to consider the volume and type of 
traffic likely to use a road and to vary the grading 
accordingly. A good mix for a country road will 
not necessarily meet the needs of a heavily trafficked 
city street and hence there are good reasons for 


ceasing to use a standard product, the grading of 
which IS unknown 

The Road Research Laboratory has tests in 
progress on some seven hundred trial sections of 
carpet on the Colnbrook By-pass and the results 
of these tests after two years’ duration only are re- 
ported in the Journal of the Institution of Civil 
Engineers of Novembei 1941. [Staler nn Road Experi- 
ments on the Design of Thin Bituminous Surfaemgs ) The 
experiments weie carried out on gravel and granite, 
using tar and bitumen as binders. Results obtained 
from carpets using quartzite, slag, limestone and 
whinstone laid m 1937 and 1940 are also discussed. 
Generally gravel was found to be the most difficult 
material to u.se satisfactorily and it was also found 
that if bitumen is used as a binder, a grcatei 
range of design is possible I’he whole question is 
di.scussed more fully than space here permits and 
icference to this paper is recommended, although 
It IS not suggested that the results at the date of 
publication of the paper are in any way final. 

A specification lor 1 in carpet at picsenl giving 
excellent service in many parts ol the country 
after being down for three or more years is given 
in Table I 

I'his was found satisfactory for fairly heavily 
trafficked aprons and factory roads using a cut- 
back bitumen ( 1 80 to 220 Penetration in the summer 
or up to 300 Penetration for winter work) ; at the 
same time straight run bitumen was preferred 
whcrevci possible 'I'hc percentage bitumen used 
was 5 5 to 6 5 per cent by weight of the mixture. 
A type A tar to B S. 76 ; 1943 may also be used 
as binder. 

In specifying the laying temperature of hot laid 
material for carpet work the cooling effect of the 
base on which it is to be laid must be considered. 

Tack Coats 

It is desirable to lay a tack coat on concrete or 
similar base before laying a carpet. The tenacity 
of such a tack coat is surprising, as can be seen if 
inferior material has unfortunately to be removed. 

A spray of 55 to 65 per cent bituminous emulsion 
at 12 yards pet gallon is recommended. It is also 
desirable to specify the viscosity required as this is 
by no means entirely dependent on the bitumen 
content. 

Surfacing Setts 

Although thin carpets have been laid on setts 
these are not generally satisfactory except for very 
lightly trafficked roads. For a lasting job on most 
roads a minimum of 2 to 3 in. of surfacing material 
is required. 
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USE OF GRADING CURVES 

The curves are plotted from the tables given in the various specifications mentioned. Whilst the gtading 
of a paiticular aggregate may lall viithin the upper and lower limits given in the tables it can still be an 
unsatisfactory grading il the shape ol the curve is irregulai J’his was illustiatcd on a lunvvav scheme where 
the base course and surfacing were unsatisfactorily graded although they v\eie within the upper and lowei 
limits of the specified table, and the utmost difficulty was expeiiented in peisiiading the contiactor to vai \ 
the specification once the work had begun 

The sieve analysis ol the aggregate which it is proposed to use is plotted on the logarithmic graph and if it 
is satisfactory will be lound to lall within the iippei and lowei limits drawn for the paiticular grading As 
already mentioned this alone is not sufficumt, as the grading cnive should also have a good shape if the final 
grading is to be satisfactoiy If the shape of the cuive loi tlie suggested aggiegale is iiiegulai it will be 
necessary to increase or decrease the various sizes ol aggregate until a satislaetoiy shape is obtained In 
making this adjustment it is obvious that an^ increase should be made m the size ol aggiegate v\ hicli is 
most readily av’ailable 

The easiest method to use is to plot the sieve analy.sis of the pi oposed aggregate oti trac mg paper and 
place over the recjuiied curve hett shown It can then be seen il this tuive falls within the recommended 
limits lot the maleiial specified and, il not, a good idc-a can be obtained ol the points at which adjustment is 
rec|uired 


a.s.s. sieve 



Fig. 11a — Model Specification for Roads 
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Fig Uc — Grading RfccoMMENDtn in B S 1241, Table I, for Gravel Tarmacadam to be Laid Warm 
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Fig 11^— Gradiw. RifoMMENDtD in B S 802, Table 11, eor Granite. LIME^T0Nr and Slag Aggregates 
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Penetration Method 

While satisfactory results ha\e lieen obtained b'j 
using this method of construction, it is an infenoi 
material to plant-mixed surfacing, since it is 
obvious that there cannot be the same meticulous 
control of grading, binder, etc as is obtained if 
plant-mixed material is used 

{For specification of method see B S 433 • 1931) 

Sand Carpets 

During the war necessity has brought about con- 
siderable development ol lioih wet and dry sand 
carpets using both tar and bitumen binders 
The teim “sand carpet'’ has widely different mean- 
ings It may consist of selected niatcnals such as 
crushed rock, gravel, blast lui nai e oi steel slag 
graded I in. to 200 mesh with pit sand added to 
obtain the spetihed grading Altei iiativeK it ma\ 
be made using naturally or cun mg sand on site with 
possibly other imported sand added to obtain the 
optimum grading I'his latter is consideted by 
some engineers to be a form ol soil stabilization, 
but as It IS used as a wearing suilace, on top of 
stabilized soil for example, it is heie considered as 
a carpet 

Generally sand carpc'ts are only used w'here a 
plentiful supply ol sand is available, but satisfactory 
coarse aggregate is not readily obtained Struc- 
turally these carpets have no other advantage 
over the usual types of carpets \'ery large areas 
base been laid all over the country and satis- 
factory results have been obtained where close 
control has been exeicised If only light traffic is 
expected these carpets tan he laid irioic ihmlv than 
IS possible using coarser aggieg.ites 

'I'he sand considered foi the work should be 
submitted to labor atoiy test m order that the 
correct percentage of bindei can be ascertained 
'I'he binder used is a cut-back Intumcn or 'Fype A 
or B road tar E.V.T 27-31 

If a hot plant-mixed material is used the caipet 
is similar to other asphalt surfaces, both for mixing, 
transporting and laying 

If, however, sand obtained on site is used two 
methods of construction can be considered: 

(1) Plant Mix — This can again be sub- 
divided into stationary mixers and travelling 
plant . 

This method has the advantage that the mixing 
IS more even and also that there is greater control 
of the mix and finished thickness. 

Stationary plant . — The disadvantage is that this 
method necessitates the transporting of the sand 
to the mixer and the mixed material back to the 


site. Where, however, the mateiial is to be laid as 
a thin cai pet this method must be used 

Travelling mixers . — These machines pick up the 
sand, which has been formed into windrows ahead 
of the plant, feed it into the mixer, where the 
bindct IS added and the mix is delivered behind 
the machine to a tiavelhng finisher Very large 
areas can be covered daily by’ this method which 
can be almost wholly mechanized 

(2) Mix in-situ — 'Phis method ( onsists of using 
normal soil stabilization methods 'I'lie sand 
is harrowed, loosened, the Inndci sprayed on 
and thoioiighly mixed by rotoi tillers and 
finally compacted 'I’he miniinum depth of 
finished work by this method is 3 to 4 in 
Work 111 excess ol this depth should be con- 
stiucted in two or more courses 

Wlf .Sand Mix 

'I'he advantages ol this method are that. 

(i) A drying plant fot the sand is not required 

(n) Inclement weathei has a limited effect on 
the pi ogress of the woik 

The essential difference between this method and 
the dry sand is that a “reagent'' is added to the 
sand to assist the coating with binder The most 
commonly used reagent is hydrated lime w’hu li is 
added at the rate of 2 to 5 per cent by weight of 
sand Wetting agents aie also recpiired in the 
binder 

Sand with a clay lontent in excess of 7 per cent 
by weight of the total will not usually be satis- 
factory’ for this work as it tends to remain “live” 
too long after jilacing 

The finished sand carpet should be surface 
dressed when the surface appears “hungiy^” or is 
seen to Vie wearing 

Disadvantages — Unless hot mixed material is 
used the carpet remains live for a consideiable 
time after laying and the surface will have to be 
re-rolled until the fluxes in the bindei have 
evaporated 

Advantages — Very large areas of cheap dustlcss 
and impervious surfacing equal to a good quality 
tar or bituminous product can be obtained using 
local materials, by methods which are nearly 
independent of the weather Further, the low 
cost means that a good road surface can be obtained 
where the expense of other methods would nor- 
mally necessitate the road being left unsurfaced 
or compel the use of less satisfactory materials 
On a good sub-base no base course is required 

For more detailed information see contribution 
by Lee and Carter on “The Use of Gold and Wet 
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TABLES FOR SURFACE DRESSING 
Table II 

RATE OF SPREAD OF SURFACE DRESSING 


Ff) 100-^arrf Length of Surface Dressing — at Sq. yards /Gallon 


Width of C'arnageway 

. 

4 

5 

6 

7 

8 

y 

10 

1 1 

12 

9 

100 

75 

60 

50 


38 

33 

30 

27 

25 

12 

133 

100 

80 



50 

45 

40 

36 

33 

15 

107 

125 

100 


71 

63 

56 

50 

45 

42 

18 

200 

150 

120 

100 

86 

75 

67 

60 

55 

50 

21 

233 

175 

140 

117 

100 

88 

78 

70 

64 

58 

24 

2f)7 

200 

160 

133 

114 

100 

89 

80 

73 

62 

'll 

300 

225 

180 

L50 

128 

113 

100 

90 

82 

75 

30 

333 

250 

200 

167 

143 

125 

111 

100 

91 

83 


1'able III 

RATE OF SPREAD OF CHIPPINGS 
Rate of Spread in Sq. yards Fori; \ ()0-yard Run 


Width of Road 

60 

70 

j 

80 


9 

5 0 

4 3 

3 8 

3 3 

12 

6 7 

5 7 

5 0 

44 

15 

83 

7-1 

6 3 

5 6 

18 

100 

8 f) 

7 5 

6-7 

21 

11 7 

10 0 

8-8 

78 

24 

13 3 

11 4 

104) 

89 

'll 

' 150 

12 9 

11 3 

10 0 

30 

16 7 

14-3 

12-5 

li 1 


100 

no 

120 

130 

140 

150 

30 

2 7 

2 5 

2 3 

2 1 

2 0 

40 

3 6 

3 3 

3 1 

2 9 


50 

4 5 

4 2 

3 8 

34) 


6 0 

55 

5 0 

4 6 

4 3 

4 0 

7-0 

64 

5 8 

5 4 

5 0 

4 t) 

80 

7 3 

6 7 

6 2 

5 7 

5 3 

9 0 

8 2 

7 5 

6 9 

6 4 

6-0 

104) 

9 1 

8 3 

7 7 

7-1 

6 7 


Aggregates in Bituminous Construction of Roads 
and Aerodromes” — Institution of Civil Engineers, 
1944. 

TAR-SPRAYING AND SURFACE DRESSING 

Broadly speaking all surface dressing is done for 
one of the following leasons, (a) to provide a non- 
skid surface, (b) to preserve and seal the existing 
surfacing and render it impervious and (c) to 
provide a new wearing surface 

Until recent years very little has been done to 
prepare a detailed specification for this class of 
work. This is probably due mainly to the fact 
that the unit cost of the work is low although the 


total annual cxpendituie for treating all the roads 
in a town or country division may be considerable 
Further, much of this work is undertaken by Local 
Authoiity Engineers whose maintenance gangs 
( arry out the work directly Consequently the 
oidering of materials is under the direct control 
of the Local Authority and a detailed specification 
for applying the material has not been considered 
necessary. 

Inlerioi workmanship and materials during the 
war led to the preparation of detailed specifications 
and the consequent improvement in the work which 
has resulted has been gratifying. In addition to 
these individual specifications, the Road Research 
Laboratory in conjunction with the Ministry of 
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War Transport prepaied i ecommendations for tai 
surface dressings ( Wartime Road Mote Mo 8, 
obtainable from Hif Majesty'^ Stationery Office). 

The specification is very ( omprchcnsivc, cover- 
ing the cJressing oi tar, liitunien, wood block, and 
concrete surfaces 

In addition to the above mentioned Road Note 
copies of the follov\ing Hritish Standard Speci- 
fications are lelevant li S 76 l‘H3 ‘‘Tai foi 
Road Purposes”, B S 63 1931 “Sizes ol Road 

Stone and Chippings”, and BS 812 1943, 

“Method for Sampling and 'I'csting of Mineial 
Aggicgates, Sands and Fillers” 

In specifying tar it is only necessary to slate 
the type of tar required and the Equi-viscous 
Temperature (E V T ) and quote BS 76 1943 

An engineer who has long association with roads 
can judge to within nairow limits the dcgiee to 
which the surface to be treated is “hungry” and 
It IS usual to specify a late ol ajrjrlication (for 
example 6 to 8 yds per gallon), hut at the same 
time It IS advantageous to obtain cjiiolations m 
the tender foi a higher and lower rate (i e in this 
instanc e 4 to 6 and 8 to 1 0) This vs ill enable revisions 
to be made in the rate ol application without the 
trouble of agreeing rates oi obtaining levised 
quotations Expciiencc indicates that the rate of 
application may vary moie with the degree to 
which the existing surface is “hiingiy”, than with 
the size of chippings, although lot roads that are 
well maintained or on impervious surfaces this 
latter may be the ruling consideration. 

Vaiiations in the rate of application of the tar 
are Irequcntly desirable licim section to section of 
the load I'he cjuality of chippings used (e g. lime- 
stone, gravel, granite) also has a minor beating on 
the quantity of tar retj Hired 

Tables II and 111 give average rates of spread 
for surface dressings 

Two points in the Road Note are of particular 
interest One is that best results can be olitaincd 
by the use ol mechanical plant, e g Pressure tank 
sprayers — a more viscous fluid tan be sprayed with 
a high pressure tankci than a low — and mechanical 
gritters. This ensures the even distribution of both 
materials over the road surface and greatest pene- 
tration of the dressing Whatever method of spray- 
ing is adopted it is important to ensure that the 
spraying nozzle is kept at a constant height above 
the road surface, and all sprayung jets are thor- 
oughly cleaned before work begins. Secondly the 
need for close control and sampling during the 
progress of the work is stressed. Fig. 12 illustrates 
tar -spraying in progress. A mechanical spraying 
machine for the application of cold emulsion is 



Fia 12 — rAR-sFRAVi\r, in Proc.rkss 

(Gas Light Coke Co ) 



Ik. H Mk h \nk 'll C'oMi Lmim sion Sphamnci Machine 

{Phoenix Knqweenng Co Ltd < 



Fig 14 — Mechaniciai. Suriace Dressing in Progress 

WITH ToVN^D CiKlTTER (3 CU YARD CAPACITY) 

{CaK Light Coke Co ) 
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Fl(. 15— 1 AR-SPR'\’> IN<i SltAM RoI.LCH WITH MX'H^NK.AI (ikllll-R XrTACIIll) 

{John hauler & (.a (LeeJi), Ltd) 


shov\ninFig 13 Figs 14 and 1 5 show mechanical 
plant for surface dressing 

Whilst It is obviously desirable that surlace 
dressing should be earned out in the period April - 
September when the best weather conditions obtain, 
this is not always possible, and satisfactory results 
have been obtained during the winter months 
'I’he work can be done using either tar or cut-back 
bitumen or cold bituminous emulsion If tar is 
used the temperature should be slightly higher 
and the viscosity' rather lower than for summer use 
Cold emulsion has the advantage that dampness of 
the suifacc or the chippings is less important, on 
the other hand the results achieved using this 
material on roads subject to fairly heavy traffic 
are somewhat variable. For surface dressing wet 
roads, tests are now proceeding using tar in which 
a wetting agent has been incorporated. 

At the present time, to obtain the best results a 
hot surface dressing is most desirable whenever it 
can be used Traffic should be kept off the finished 
surface for as long as possible or at least until the 
surface dressing has set and is holding the chippings. 
For hot dressings the surface should be dry at the 
time of spraying 

If carelessly done, surface dressing will tend to 
accentuate existing irregularities. The application 
of hot tar causes slight softening of the tarmacadam 
below, and the chippings should therefore be 
spread immediately after the application of the tar 
and before the latter has cooled, otherwise the 


adhesion will be pool Immediate lolling following 
the gutting is essential Experience suggests that 
good work is difficult with wet chippings 11 they 
arrive on site thoioiighly wet (e g straight from 
the washei at the giavel pit) it is desiralile to allow 
tune for them to dram before they arc spread 
Some improvement is claimed by mixing the 
grading and quality of the chipjiings but if this is 
done the largei size should be spread first 

If gravel aggregate is used particular attention 
i.s necessary to ensure that it has been thoioughly 
washed and is free from any deleterious matter 
The piescnce of even small quantities of clay or 
loam will detrimentally affect the adhesion of the 
tar to the gravel 

Storage heaps of chippings at the sides of the 
road, if left for long periods, collect a lot of dust 
and dirt, which is a hindrance to good workman- 
ship. 

Preparation of the Surface 

The cleaner the surface before work commences 
the better will be the quality of the finished job. 
Sweeping with a mechanical broom gives good 
results, but if the surface is particularly dirty the 
trouble of washing or hosing down will be amply 
repaid. Particular attention should be paid to the 
channels, where the majority of the dust and dirt 
of a modern road collects. Failure to take these 
precautions will almost certainly result in bare 
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patches appearing shortly after surface dressing 
has been completed. Wood block surfaces should 
be as dry as possible if good adhesion and pene- 
tration is to be obtained 

Other Considerations 

Loose Chippings . — If the work is being earned out 
by contract an item may be included for sweeping 
up surplus chippings from the finished surface on 
completion of the work These are only a nuisance 
to traffic using the road and after the bindci has 
.set no furthei adhesion between it and chippings 
will take place. The surplus chippings can usually 
be re-used elsewhere 

Gullies, Manhole Covers, etc . — Care .should be 
taken to protect gullies, manhole covets, hydranis, 
etc with a plate, or sand in some other approved 
manner, in such a way as to prevent the ingiess of 
the bindci into the seatings If some such precau- 
tion IS no! taken, considerable difficulty will be 
experienced when it is requited to lift the covc'rs 
after spiaying has been conijileted II is important 


that all covers and gratings are left so that they can 
be easily moved on completion of the work 

Channels — To ease the flow of watci from the 
roadway to the gullies, a width of 9 to 12 in fiom 
the kerb is irerjuently left free from chippings, 
which aie not realh ret]uiieci on this area <i.s it 
receives comparatively little wear The channel 
should, however, he sprayed oi otherwise treated 
to cnsuie that it is inipeivious Tins romment does 
not apply to wood blocks, whirfi should be spiayc'd 
.rnd dressed to the full width 

I'mlilsions 

For small areas or where the use of a hoilei is 
not wariantcd a bitumen or tai emulsion may be 
used as previously suggested Their aie many 
excellent proprietary emulsions Whilst these can be 
used in showeiy weather, their use in fiosty wcathei 
IS iindesirahle owing to the pciccTitage of water 
RS 434 19.35 and BS hi 8 19.35 give a full 

specification for bituminous dressings, and pro- 
vided these .lie strictly adheicd to and reasonable 
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care exercised in handling and storage there should 
be no trouble * 

For emulsions a smaller size chipping should be 
used than for hot dressings. A higher rate of 
spread of emulsion is necessary owing to the 
percentage water content. 

Solvents 

In addition to ordinary emulsions there are 
bitumen solvent emulsions causing temporal y 
softening of the surface and consequently better 
adhesion of the chippings It is claimed that 
solvent disappears readily and the chippings are 
rapidly held 

Surface Dressing of Setts 

Good results have been obtained on badly' worn 
sett surfaces by giving frequent surface dressings 
Befoie the initial dressing, the joints of the old 
setts should be raked out as deeply' as possible 
(about one inch), and then flushed up, using a 
tar-bitumen mixture. The surface of the road is 
then sprayed at 6 to 8 yds per gallon and given 
a heavy diessing of i in chippings The suiface 
should be dressed again at the fiist sign of wear 

Surface Dressing of Small Areas 

For small areas a mcchamcally'-opciated pres- 
sure tanker is not warranted. Many methods aie 
used, varying with the size of the atea to be 
treated, ranging from watering can and spout 
spread with brush squeegee to 250 gallon boiler 
and spraying machine from which the material 
IS pumped under pressure on to the toad through 
a manually-opei ated spraying nozzle, the surface 
being gritted by hand Whatever method is used 
considerable skill is required For example, the 
rate of spread must be gauged by eye and care 
taken to keep the nozzle at a constant height 
The even spreading of grit also takes practice A 
skilled gang can satisfactorily surface dress about 
3,000 yds per day, and make a better job of 
evening up irregularities in the existing surface. 
For large areas the relative costs of this method 
and mechanical spraying do not compare. 

Non-toxic Sprays 

Wherever roads drain directly into streams, non- 
toxic sprays should be used These may be en- 
forced by the Ministry of Agriculture and Fisheries. 

MAINTENANCE ORGANIZATION 

It is generally the practice of Local Authorities 
to carry out maintenance work with their own staff. 
This varies from the smaller authorities who may 
• See article on Road Emulsions, page 198. 


employ a few men patching or surface dressing 
small areas, to the largest authorities who may 
have their own quarries and a considerable 
quantity of all types of plant 

Quarries 

While the site is chosen in order to obtain the 
best possible materials at lowest possible cost, it 
should also be situated at the most central position 
available in the area to be served in ordei to 
reduce transport costs This latter expense usually 
exceeds the cost of winning the stone 

The quarry should be equipped with crushing 
and sticening plant feeding direct into storage 
hoppets with a storage capacity according to 
production requirements, but usually not less than 
20 tons To handle 300-400 tons of stone per day 
a labour force of approximately' 60 men would be 
needed, half of this number being skilled men 

Tarmacadam or Aspiial'c Plant 

This plant is most conveniently situated at the 
quarry, thereby i educing the haulage on the 
greatest volume of material A further advantage 
is that a single supervisory staff can control all 
activities of quarrying and manufacture, and also 
test the finished product If a first-class product is 
to be achieved, vigorous control and testing at all 
stages of the W'ork are essential, and centralization 
would justify the establishment of .i small labora- 
tory. The plant should be of sue h size as to supply 
normal needs for maintenance and for new work, 
both of which would reijuirc to be carefully planned 
to ensure that the plant is kept fully employed 
Additional supplies can be purchased as required 
from outside souices. 

Portable manufacturing plant is seldom war- 
ranted in this country, and close control of the 
finished product is more difficult 

Plant 

It IS not possible to suggest the amount of plant 
required, as this will vary with local needs. For any 
save the smallest Local Authorities it is an advant- 
age to have a numbei of plant depots situated at 
strategic points within the division or area, with 
one central depot from which the heavier plant 
can be requisitioned. It is usually sufficient to have 
one, or perhaps two, fitters at each sub-depot who 
can handle normal routine maintenance of plant. 
The central depot should then be fully equipped 
with all necessary tools, machines and a good stock 
of spares The cost in establishing such a depot 
under the control of a qualified Plant Manager 
will be well repaid. History sheets of each vehicle 
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or item of plant 
should be kept and 
routine inspections 
made from time to 
time. If the depot is 
well organized, the 
possibility of plant or 
vehicles bieaking 
down while working 
on a lob can be 
reduced to rnitioi 
proportions 

Generally the win- 
ter should be looked 
upon as the Plant 
Manage! ’s busiest 
time and he should 
be satisfied in eaily 
spring that all his 
plant is ready and in 
the best possible 
ordei for the season’s heavy programme 

Smaller Local Authorities must depend on a hltei 
or two and the assistance of plant lure firms <ind 
the plant manufacturers, but again caie in main- 
tenance will avoid many an unnecessaiy and 
aggravating breakdown 

Plant will include metal-lined lorries, light and 
heavy road lollers, tar-pots, giitteis, pressure 
tankers, road sweepeis, concrete mixers, spreaders, 
and hnishers, pneumatic picks and road Incakeis, 
scai’ifieis, power shovels, etc 

Materials 

Normally the ordering of materials is done 
during the winter months In eaily autumn the 
following ycai’s programme is planned and, later, 
mateiials are ordered for delivery to the points 
required. This work is normally the responsi- 
bility of the Divisional Surveyor and lirs staff 
Some materials, c g grit and emulsion, can be 
delivered to the point w'here they will ultimately 
be used, others must be taken into stock at the 
highway depot. 

General Organization 

In counties and in the larger towns the main- 
tenance of roads in any paiticular area is the 
responsibility of the Divisional Surveyor for that 
area; in smaller localities the Highway Surveyor 
carries out the duties for the whole area He 
prepares estimates and, if necessary, obtains tenders 
for the work he considers necessary, such estimates 
being based on reports received from travelling 
foremen and lengthmen. The lengthman maintains 


his section of road to 
the best of his ability, 
cleaning gi'ips, pot- 
holing, etc , but le- 
surfacing and majoi 
repairs are under- 
taken by gangs under 
the super vision of the 
Divisional staff 

N o t m , 1 1 1 y the 
Divisional Survey oi 
orders his materials, 
etc through the head 
oliite w’ho then invite 
tenders for bulk sup- 
plies for the county 
oi ( ity The Sur- 
veyor IS rc'sjionsible 
for the elicckmgof the 
quantity and cpiality 
of the materials 
supplied to his Division He is alsi> icsjionsiblc 
foi the engagement, payunent and dischaigc oi all 
l.ibout, and loi i ei tifu tUion ol accounts 

Unit Costing 

Whilst llieic IS consideiablc diffeience of opinion 
as to whethei unit i osling .should lie done in the 
Division (oi at the quany oi plant) oi at the head 
ofhee, Ol ) et again by the GouiKtl's Treasurci, there 
can be no doubt about the need loi this w'ork As 
the pciceritagc ol direct woiks increases so the need 
for accurate and up-to-date costing grows 'lire 
key to the value of such figures is that they shall 
be up to dale and for this reason local costing 
should he under the direct control of the olLicial 
who IS to use the figures obtained, namely the 
Engineer or Surveyor Figures for work earned 
out in the preceding year assist in the preparation 
of more accurate annual estimates for the succeed- 
ing year 

Routine AIaintenange 

As far as possible all major maintenance and 
repair work will be left until the spring and 
summer months, but there is much work of a 
mmoi character that can be done during the less 
favourable season For minor roads this work can 
be handled by lengthmen who are responsible for 
a given length of road, but the work that they can 
do IS obviously of a very^ limited nature. To 
supplement them and for general use on more 
heavily trafficked roads a mobile gang of, say, six 
men, equipped to carry out all but the most 
expensive repairs, is most useful. 
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THE CLEANSING OF ROADS 

By H ARDEBN. M.B.E.. A.M I.Mech E.. F. Inst P.C. 


The impiessions foiined by visitors to a town 
will most liktly be based to a large degree on the 
cleanliness or otherwise of its streets. The clean 
condition of the building lines, gully grates, and 
the adequate piovision of litter bins will also 
indicate, to the trained observer, the efficiency of 
the street cleansing service. 

The type of street suiface together with its 
condition, has a maiked bearing on the effort 
required to keep it clean and this particularly 
applies when cleansing is carried out mechanically 
To obtain the best results it is therefoie important 
that the surfaces shall be impervious and main- 
tained in a thoroughly good condition 

LAW RELATING TO THE 
CLEANSING OF STREETS, ETC 

The legal a.spect of street cleansing is quoted in 
some detail so as to collect under one heading a 
subject which is covered by several sections of 
vatious Acts of Parliament. 

Street Clfansing and Watering 

See 77 of the Public Health Act I93G, provides 
that: 

“(1) A local authority may, and if required by 
the Minister shall, undcitake the cleansing, 
and may undertake the watering, of streets 
as respects either the whole or any part of 
their district 

“(2) Where a local authority have under this 
section undertaken the cleansing or w’aler- 
ing of any streets with icspcct to which 
they are not the highway authority — 

(a) the local authority may arrange with 
the highway authority for that author- 
ity to carry out the work on such terras 
as may be agreed; 

(b) if the local authority carry out the 
work, the highway authority shall 
make towards the expenses of the local 
authority such reasonable contribution, 
regard being had to the extent to 
which the work is or was necessary for 
the maintenance of the street and the 
safety of traffic thereon, as may be 
agreed or, in case of dispute, may be 
determined by the Minister. 


“(.3) A local authority who have under this 
section resolved to undertake the cleansing 
of streets shall not, if their resolution was 
passed in compliance with a requiicmcnt 
of the Minister, rescind it without his 
consent ” 

Section 343 of this Act defines a street as any 
highway, including a highway over any bridge, 
and any road, lane, footway, squaie, couit, alley 
or passage, whether a thoroughfare or not. 

Section 80 of the Public Health f London) Act, 
1936 states that 

“(1) It shall be the duty of every sanitaiy 
authority to keep all streets in then district 
which arc repairable by the inhabitants at 
laige pioperl) swept and cleansed, so far 
as IS reasonably practicable and to collect 
and leniove, so far as is reasonably 
practicable, all street refuse from such 
streets. 

“(2) If any such street is not properly swept and 
cleansed or the street refuse is not collected 
and lemoved from any such street, in 
accordance with the requirements of this 
section, the sanitary authority shall be 
liable to a fine not exceeding twenty 
pounds. 

“(3) The council of a borough may cause all or 
any of the streets in the borough to be 
watered as often as the council think proper, 

“(4) If it appears to the county council that any 
street, being situate in more than one 
borough, ought for the purpose of cleans- 
ing or watering, to be under the exclusive 
management of one borough council, the 
county council may by order direct that the 
street shall for that purpose be under the 
exclusive management of that borough 
council.” 

Under section 304 of the same Act; 

“Street” includes a highway, public bridge, any 
road, lane, footway, square, court, alley or 
passage, whether a thoroughfare or not, and 
notwithstanding the absence of houses. 

“Street refuse” means dust, dirt, rubbish, mud, 
road scrapings, ice, snow or filth. 
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Section 78 of the Pulilic 
Health Act 1936 states 
that 

“(1) 11 any court, yaid 
oi passage which 
IS nscd in common 
by the occupants 
of two ot more 
buildings, but is 
not a higliway i e- 
pairable liy the in- 
habitants at laige, 

IS not regu hilly 
swept and kept 
clean and free 
fioin rulibish oi otliei accumulation to the 
satisiaction of the local authority, the 
authority may cause it to be swept and 
c leansed 

“(2j The local authority may recover any 
expenses reasonably incuned by them 
under this section from the occupiets of the 
buildings which front or abut on the court 
oi yard, oi to which the passage affords 
access, in such proportions as may be 
determined by the authoiity, ot, in case of 
dispute, by a couit of summary jurisdic- 
tion ” 

Fowtu lO MAKfc HyI t AWS ICIR lilt l^KEVENTION 

OF Nuisances 

Section 81 ol the Public Health Act 1936 
empowers a local authoiity’ to make byelaws for 
preventing the occurrence ol nuisances irom snow, 
filth, dust, ashes and rubbish. 

Sec tion 82 of this Act slates that — 

“(1) A local authority may make byelaws; 

{a) pi escribing the times for the removal, 
or cairiage through the stieets, of any 
faecal or offensive, or noxious matter 
or lifjuid, w'hether that matter or 
luiuid is m course of removal or car- 
nage from within, or from without, or 
through, their district 

(b) requiring that the receptacle or 
vehicle used for the i emoval or carriage 
of any such matter or liquid shall be 
properly consti ucted and covered so as 
to prevent the escape of any such matter 
or liquid' 

(c) requiring the cleansing of any place 
whereon any such matter or liquid has 
been dropped or spilt in the couise of 
removal or carriage. 

DD* 42 1 


“(2) 11 and so far as 
a byelaw made 
under the pre- 
t eding subsection 
IS inconsistent 
with ,i regulation 
made under sec- 
tion ten of the 
London Traffic 
Act 1924, the 
11 gulalion shall 
prevail ” 

Sec lion 84 of the Public 
Health (London) Act 

1 936 requires that . 

Every sanitaiy authority shall make bye- 
laws 

(a) for the prevention of nuisances arising 
fiom snow, ire, salt, dust, ashes, 
rubbish, offal, c anion, fish or filth, or 
othei matter or thing in any street 

“(2) Under this section, the county council 
shall make byelaws- 

(a) for prescribing the times for the 

I emoval or carriage by road or water 
of any^ faecal or offensive or noxious 
matter in or through the county, and 
providing that the carriage or vessel 
used therefoi shall he properly con- 
sti acted and coveted so as to prevent the 
escape of any stuh matter and so as to 
prevent any nuisance arising therefrom. 

“(3) It shall be the duty of every sanitary 
authority to enforce the byelaws made 

under this section 

“(4) Except as otheiwise provided by byelaws 
under this section, a constable may airest 
without wairant, and take before a justice, 
any person whom he finds committing an 
offence under such byelaws and who 

lefuses to give his name and address 

“(5) Byelaws under this section shall not make 
It an offence to lay sand or other material 
m any street in time of frost to prevent 
accidents, or litter or other matter to 
prevent the fieezing of water in pipes or, 
m case of sickness, to prevent noise, if 
the same is laid and, when the occasion 
ceases, duly removed, in accordance with 
the byelaws ” 

Street Orderly Bins 

Section 76 of the Public Health Act, 1936 
empowers a local authority to provide receptacles 
for refuse m streets and public places. 
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shingle or cinders of such 
dimensions and in sue h posi- 
tions as the borough council 
after consultation vsith the 
Commissioner of Police of the 
Metropolis may from time to 
lime determine 

“(2) Nothing in this section shall 
empower a borough count il 
to hinder the leasonable use 
of a street by thepublu oi any 
person entitled to use the 
same and a botough council 
shall not exercise then poweis 
under this section in such a 
way as to create a nuisance 
to any adjatent ownei or 
otcupiei ” 



EMPLOYEE S— U N I F O R M 
AND TRAINING 

riic selettioii .ind ti dining ol 
employees is of very gteat impoit- 
aiue, firstly, because upon these 
(h jiends the eflirieticy attcl etotiorriv 
ol the scivitc, secondly, betaiist the 
Clountil will be judged laigely by 
the type of men which it employs 
and the mannti m whub they taiiy 
out tlicii duties 

Snuti't, SCI viceable umfornn should 
be provided, paiticular legard being 
paid to pioteciive ecjuipment to en- 
able the men to cans out their duties 
in all kinds ol vseathei 

Present-day street ordeilies aic 
lequired to be conscientious, in- 
telligent, active and of clean and 


Section 13 of the Public Health Act 1925, which 
is an adoptive Act, gives powei to provide orderly 
bins for the storage of sand, grit ot shingle 
Powers in this connection ate also jjrovidcd undei 
piivate Acts. 

Section 33 ol the London County Council 
(General Powers) Act 1928 states that- 


smart appearance For the first day 
.1 new man should be accompanied by an ex- 
jjenenced employee w'hose duty w’ould be to show 
him over his section, explain the duties and satisfy 
himself that they aie fully understood Older men 
and men not physically fit should be employed on 
the quieter sections wheie they will not be subject 
to risk from tiaffu It is a good plan to change 
the street ordeilies fiom one section to another 


“(1) A borough council may piovide and 
maintain in upon or under any street 
vested in or repairable by them orderly 


from lime to time. 


LITTER 


bins ot othet receptacles for the collection I he piaciice of street littering is widespread 

and temporal y deposit of street refuse and and the procedure for enforcing the byelaws 

waste papci and the storage of sand, grit, cumbersome, so that many officers in charge of the 
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cleansing services would welcome more diiect 
action against offenders on the lines adopted by 
some continental (ountries 

The provision of an adequate supply of litter 
leceptacles placed at the most suitable positions, 
IS sound policy I'lic types in use are varied and 
theie can be little doubt that there is room for 
considerable improvement in their design 

d’hc use of these leceptacles foi the display o( 
advei tisements othei than those relating to the 
Clountil’s own ai tivitifs is not lecommended. 

Fol'LlNG BY DoCjS 

The fouling ot pavements by dogs is very 
objectionable and some owners appear to pay 
little attention to the amenities of other pedestrians, 
a number of whom send letteis of complaint to 
the council 

Where a byclati is in foite making it an ofleiue 
foi .1 person having ch.iige ol a dog on a lead to 
allow It to foul the footway, it should he enforced 
<incl the co-operation of the polui 
invited in older to jiiocure [iiosi- 
ciitions against the offcndei s Warii- 
ing notices, cpioting the of 

the b^ claw should also lie displayed, 

]jat tu iiiai 1 \ III lliost neiglihoiii hoods 
while excessive foiilmg takes place 


hail broom and scjuc'cgee foi the pavements, a 
bass broom foi the roadway and channels and a 
shovel The bass broom is generally fitted with 
a sc.raper 

Sweepings aie eilhei deposited in pits sunk iri 
the pavement from which the niateiial is collected 
latei by vehicle, or the contents of the oi deify tiuck 
bins are emptic’d diieet into a vehicle vvhic h meets 
tlie orderlies at pre-aiianged positions and time's 
A feature which has been successfully introduced 
by some local aiithoiilies is to eriibodv a small 
oiderly truck store .is p.ai 1 of the structuie of new 
public conveniences in subuiban disinrts. 

For suitable districts, tricycle orderly tiucks can 
be usc'd to great .advantage but should be lestrictrd 
foi ihc use of young and agile employees The 
employment of this type of truck may very well 
show <1 ronsidcrablc financi.d saving especially 
when It IS pr.ictic.ihlc', as a lesult, to reduce the 
ninnbei of depots 

It IS genei.illy found that in.irkct stieets ,iie 
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SWEEPING 


Tlie sweeping ol sticcts ma\ be 
dune lis manual oi luechamc .d 
niei hods 

Manual SwLLi’iNt; 

111 liusily-tralhcked sti rets, lu.mu.d 
svvee[)ing on the be.il s)stem is 
generally pi ac tised In special cii- 
cumstances, e g when the leaves 
are falling, the vcork may m some 
cases be caincd out more c'xpediti- 
ouslyy however, if the men aie set 
to work m gangs, sweeping and 
heaping the leaves m readiness foi 
collection by a vehicle. With the 
beat system eacfi man is allotted .i 
section, the aica of which is chieflv 
determined by the importance of 
the streets and the amount of fouling 
which takes place. 'Fhc orderly is 
provided with a truck (see Fig 1 ) 
which carries two, and sometimes 
three, bins into w'hich he puls the 
street refuse. Equipment includes a 
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difficult to maintain in a 
clean condition owing to 
the nature of the refuse 
produced and the volume 
of traffic. 

To lessen the throwing 
down of refuse onto the 
street, some local authori- 
ties insist on the stall- 
holders providing dust- 
bins for the reception of 
such material A dis- 
advantage of this system 
is that the stallholder may 
be placed in some diffi- 
culty should he wish lo 
leave earlier than the usual closing time and still 
have a quantity of refuse to lie removed It is 
possible, therefore, that if a local authority 
operates the refuse storage container system the 
provision of one or more of these leceptacles in 
market streets may overcome difficulties previously 
encountered. 

Mechanical Sweeping 

Various makes of mechanical sweepers and 
swecper-collectors are used in most of the largci 
towns and it is hoped that in the near future the 
range of these machines will be extended and their 
usefulness fuither enhanced Fig. 2 shows a 
mechanical sweeper, and one type of sweeper- 
collector IS illustrated in Fig 3 With the former 
type it is important that collecting vehicles should 
follow immediately, so that the sweepings are not 
scattered by the wind or by other traffic With 
both types of machine it is usual for a man to 
sweep the pavements just in advance of the 
vehicle If the best results are to be obtained by 
mechanical sweeping, it is essential for the loutcs 
to be so planned and timed that there is the 
minimum of obstruction from vehicles parked at 
the kerbside Night or early morning is therefore 
usually the best time for employing machines, 
but the choice of time depends chiefly upon the 
district in which they are employed. 

WASHING AND SPRINKLING 

Opinion IS divided as to the relative merits of 
manual flushing by hose fitted to standpipes and 
mechanical flushing by tank vehicles, such as that 
illustrated in Fig 4. 

With the former, a greater quantity of water is 
used and the operation is slower, but it has the 
advantage that whcie patches of the roadway are 


badly fouled they can be 
dealt with more effec- 
tively. Hand flushing can 
also be carried out m 
courts and alleys which 
ate inaccessible for 
vehicles, although some 
street washing vehicles 
arc equipped with a reel 
of small diameter ho>e 
which can be used for this 
purpose 

Foi the eflei live Hash- 
ing of street sui faces, 
duck-foot jets are pro- 
vided, through which the 
w.itcr IS deliveied under pressuie 'I’he control 
of the power-opriated pump unit may provide a 
pic.ssure from 30 to 80 lb per sq in 

A useful adjunrt to the stieet-w ashing vehicle is 
a lotary broom or squeegee 

In hot wcathci, spi inkling of the roads during 
the day-time lays any dust and makes conditions 
moie pleasant for the publir. The maximum 
width of spread under pressure for mechanical 
vehicles is about 90 feet 

GRITTING AND SANDING 

Unfortunately from a cleansing viewpoint, 
the application of giit oi sand to many roads is 
still necessary to counieiact shpiienness in w'et or 
frosty w’eather 

dlie throwing down of grit, etc , is wastelul ol 
material and labour and lu any case is only a 
palliative as it is quickly wafted lo the channels 
and centre of the road liy fast-moving traflic 
Much of the gilt also finds its way to the street 
gullies Where road surfaces have been treated 
with non-skid mateiial the saving effected by 
abolishing the need for gutting has been con- 
siderable, the streets have been tidier, freer of 
dust and the risk of accidents greatly reduced 
Gritting is done by hand-spreading and by 
machine With the former there ts likely to be 
more waste of grit and the spread will be less even 
Employees should be warned that when spreading 
grit, care must be taken to avoid the possibility 
of injury to pedestrians or damage to the paintwork 
of vehirles, etc. To ensure easier and safer dis- 
tribution, small hand .shovels have been issued by 
some local authorities 

The selection of grit, free from sharp flint, is 
essential to prevent damage to tyres I’he spread- 
ing of sand mechanically is not very successful 
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THE CLEANSING OF ROADS 


as il at all damp the material has a tendency to 
clog on the distribution plate 

GULLY EMPTYING 

Mechanical gully emptying is now piaclised by 
most local authorities — elcctiit, petrol and a 
small number of steam vehicles liemg used 

The improvement m the design and operation 
ol the petrol vehicle has resulted rn ris greater 
popularity and it is likely that this type will toti- 
tiriue to be widely used 

The electric gully emptier (see Kig 5) is par- 
ticulai'ly suitable for night work owing to iis sileni 
operation The piopoi'tion of the total tank 
capacity allotted lor clean water and sludge is 
determined hy local lactors and the design ot the 
gullv-emptying mac hine A good design of gully 
erriptror should ensure (hat the greatest quantity 
of fouled watei is i ('leased from the sludge tank 
whilst at work in older to accommodate the 
maximum amount of solids and to fac ilitnte and 
assist in the disposal of the delritus 

SNOW CLEARING 

By' July, salt slocks should be built up lo lire 
recjuiied level By Seplembei, it is a good plan 
to set on! and if neiessaiy <imencl the oigani/ation 
vvhii h will be reciitired to < ope with snowialls 
Tins should show 


the usual proceduic is to bieak it up with picks, etc 
The addition ol a little water, just sufficient to 
damp the crust, is helpful, hut care sliould be 
taken that only the quantity of salt required for 
immediate use is so treated 

If it is considei cd likely that snow may fall during 
the night oi week-ends wlien few of the staff are 
available, it is as well to he prepared by having 
one Ol two vehicles aheady loaded with salt and 
grit so th.it, if ncressaiy, the rnateiial can be 
despatched and spread with the le.ist possible delay 
A memorandum issued by the Cement .and 
Concrete Assoi i.ition deals with the effect of s.ilt 
on concrete siirf.ices and an extract is given below 

“In the exception, illy severe waiUer of 1935-36 
(i.image was caused to many io.xds, especially in 
the Noithern districts, bv the application of salt 
loi the jxuipose of removing snow and ue As 
many ol these loads had been similarly tiealed 
in previous yc.irs and liad suirercd no hatm 
thereby, investigations were commenced at 
once in older to disi over the cause of the 
trouble and to asceit.nn how it could be pre- 
vented m the futuie 

“The conclusions diawn Irorn these investiga- 
tions, which closely icsembled the results ol 
siinilai icseaich work earned out in America, 
.lie summaii7ed hcie 

“In geneial, it may .U once be slated that the 


(«) Kmergericy ealling oul ai- 
laiigeinents 

(h) Distiicts, witli names ol supci- 
visors and foiemcn m charge 

(c) Classification ol streets in order 
of pi lonty 

(d) Disposal positions foi snow, 
1 e , location ol scwei man- 
holes, etc 

There appe.irs to be lOom lot irii- 
jiiovcment in the existing methods 
for the mixing of salt with giit oi sand 

Manual mixing by hand shovels at 
the time when it is rcquiic'd is not 
very satisfactory and perhaps a better 
method would be to arrange for 
mechanical mixing and storage of the 
mixture beforehand, in readiness 
for use. 

When salt has been stored for some 
considerable time it tends to become 
very hard. When it is eventually 
required it is wanted in a hurry and 



Fig 6 — Snowim-oiighs ai Work in London 
Photo shows a snowplough clearine the road at Victoria during a cold spell 

[Topical 
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occasional application of salt propel ly mixed 
with sand or similar gritty maleiial will have no 
deleterious effect on a concrete surface 'I'he 
-damage that occurred was due to physical causes 
and not to any chemical reaction of the salt. 

“The damage to road surfaces already satur- 
ated with moisture has been traced to the too- 
frequent application of salt, coupled with 
alternate thawing and freezing The effect was 
that a concentrated salt solution formed and 
the temperature was lowered to such an extent 
that the moistuie on the road surface froze, thus 
causing a disintegration of the concrete. It will 
be realized that only abnormal conditions 
produced this result. 

“If a salt (sodium chloride or calcium chloride) 

IS used It should be in granular form and mixed 
with about four times its volume of sand or 
other gritty material and spread uniformly over 
ffie frozen area One or two such applications 
distributed by means of a mechanical spreader 
will have the desired effect without causing 


I. DlIRINl. ONI HI RI01> OI IHK ARCTIC SPELL IN MARt.II, 

LAV\ IRAIIK OMR SUCIISSIM LAS 1- RS Ol SNOW WMItll 
)1 ll> 

(By courtesy of 7 he ' Kociimi; SimiriartI" ) 

damage to the roncrele, but further applic.i- 
tions rna) lesult in the formation ol a concen- 
trated solution 

“The practice of shovelling or scatteimg the 
salt directly onto the surface without the addi- 
tion of sand or cinders should never be adopted, 
lor It almost invariably leads to the formation ol 
concentrated solutions of the chloride when 
thawing takes place, thereby creating a giave 
risk of injury to the concrete ” 

With a light or moderate fall of snow it will 
generally be found advantageous to use a mixture 
of sand and salt or grit in the proportion by volume 
ol four parts sand or grit to one part of salt, but 
this proportion may sometimes need to be varied. 
The mam streets should be treated with the mixture 
as soon as it becomes obvious that the snow will 
not *be dispersed by natural means The atmos- 
pheric temperature has to be watched very closely 
as a few degrees variation may make all the 
difference between a large or small expenditure. 


THE CLEANSING OF ROADS 


With a medium or heavy fall of snow, sucii as that 
illustrated in Fig 6, and a low temperature, snow 
ploughs may he needed foi the caitiageways 
whilst the clearanee liom lootpalhs should he 
undertaken by sweepers vvitli shovels oi Handers, 
jiailicular attention being given to bus stops and 
pedestrian crossings A little salt and grit may be 
used on the path cleared by the ploughs Small 
petiol-dnven ploughs can be employed very 
successfully when the snow is soft or slushy but 
they aie ol little use il it has become consolidated 
The snow from the lootpaths and carnageways 
should be formed into tidges in the channel with 
spaces provided foi pedestiians These ndges c.iii 
be left foi the time being, except possibly in the 
Inisici siieets, piovided that the gutters and gulln s 
aie kept free to allow for diainage The heaping 
,uid i aitage ol snow to the seweis or other dispeisal 
jioints is a slow and costlv business and should be 
lesoited to only when othei means of dispeisal 
have been unavailing II the atmospheiK tetn- 
pciatuie uses sufficiently to cause the snow to 
melt, ploughs can be used very suceessfulh l)\ 


making several cuts into the ridge left m the 
channel, and forming the snow into three or four 
ridges directly in the path ol the traffic which will 
soon bleak it up The salt and grit placed on the 
carriageway when the snowploughs weie first 
used, will assist in this ptocess and spreading oi 
the ridges ovei the mam traffic run by sweepeis with 
liand shovels w'lll genet ally ensure rapid dispersal. 

Selec led employees should be placed in charge 
ol gangs of casual labouiers, their duties being to 
chc'ck on the issue and return of tools, and to sec 
that there is no slacking A caicful record should 
be kept showing the tune of commencement and 
cessation of the fall, depth, temperatures, quantity 
of salt used, lunnbei of casuals and hired vehicles 
( ngaged, complaints received, e Ic 

iiie exreptionalv sev'cie weather conditions 
cbiiing the fiisi tliicr months ol 1947, combined 
with ib<' senous shortage of manpowci , have 
,'mph.ist/ed the urgent need foi improved inechani- 
( <d means ol snow cleaung in this eountiy 

file consequences wliicli inav arise from the 
lark ol such means ate illiisiiated in Fig 7 
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MANUFACTURERS’ DATA ON MAINTENANCE EQUIPMENT 

AND MATERIALS 


ALEXANDER ASPHALT CO , LTD , BRISTOL, 9 

Roads reconstructed or resurfaced with most up-lo-cHatc 
plant Portable Mixint; plants and Mechanical Spieadcis 
available Complete thoroughlares constrticted including 
drainage Manufacturers ol “SouuASi ” and “Soi utak” 
bitumen and tar emulsions 

W Sc F ARCHER, LTD., LONDON, N 18 

“Iarget” Bland Scavenger brooms made of pure Bahia 
Bass mixture or ol Afiican bass 13 in IbAfi knots, also 
Patent Scavenger Brooms, 15 in Flatstock 17 .4 knots, 
with a special reversible socket foi holding stale. 

All types of bass Mechanical Sweeping Machine broom 
stocks for Lewin, Kairier, Lacrc and Horse brooms Tarring 
brooms, in three sizes -9, 14 and 21 in Brooms and blushes 
of all descriptions to meet the requirements of road workers 

THE ASSOCIATED EQUIPMENT CO , LTD . SOUTHALL. 
MIDDLESEX 

The “Ideai” Riiiisi' Coiiecior mounted on M.C 
“Monarch” chassis provides a loading capacity of 1 5 cu \ds 
It has a drum-shaped, two-compartment body divided by a 
baffle plate T’he mam and larger compartment consniutes 
the container proper, whilt the smaller one is really a colltc l- 
ing chamber, oi hoppci, which is loaded from road level 1 be 
rear-loadtng hoppet is filled with refuse and tfie body is 
rotated upwards to an angle of 123" Tins position bungs the 
rear hopper over the body centre and causes the load then in 
to fall some 9 ft at the first tip and thence bv i educing 
distances, until completely filled Thus parking is effected by 
falling and pounding During loading opieratioiis previous 
discharges roll inside the body and cemsohdate For the 
accommodation of bulky and unwieldy rubbish a rompail- 
ment is provided immediately behind the duvet’s c.ih 
(Plate II, Figs \a, b, c, d) 

Tower wagons mounted on AEC “Monari n" chassis are 
constructed by the Eagle Engineeung t'.o , l.td The biight 
of the tower is adjustable so that work can be easily carried 
out on ovcrliead cquipmenl When lully taised, a 3-strlioii 
tower reaches a height of .30 ft , a 4-section towci 35 ll (.Sc < 
also “Manufacturers’ Dal.i on Road-Making Eqinpnienl” 
page 333 ) 

JOHN BLACKWOOD & TINTO, LTD , GLASGOW, E 1 

This firm IS mainly engaged in the oveihaul of rontractois’ 
heavy plant, and is equipped lor the nianulacUire ol any 
necessaiy components whit h niav be m short supply .Special- 
ists in the complete oveihaul of track-laying tractois (.hiick 
service in rc-pinniiig and re-bushing of tracks is available 

BRISTOWES MACHINERY. LTD., LONDON, N 18 

The CJrit anw .Sal i Srrhaiier (Plate I, No 2), lor dis- 
tributing grit to prevent skidding on greasy or icy roads, can 
treat a 30-ft road in one operation .Salt ran be spread on 
footpaths as well as roads in the same operation, the attach- 
ment can be fitted to any lorry 

Other maintenance equipment includes the barrel trolley 
and patching outfit complete with tar-pan, healing tray for 
chippings and fire-box to lower for drying potholes , 3 or 4 wheel 
type patching or dipping pan in 8, 10 or 12 gallon sizes; 
sundry small tools for asphalt, etc 

There is a range of equipment for the cleansing of roads, 
which includes the sanitary street refuse and sanding truck, 
the “CouNTv” general purpose truck; the “City of Orderly” 


refuse collecting and sanding truck mounted on pncutnatic- 
lyred ball-bearing wheels is fitted with rubber grip handles, 
a coat locker is provided (Plate fl. No 4) , several other types 
of refuse collecting and sanding ti ticks aie also available 
(See also “Manufacluiers' Data on Road-Makuig Eqtiip- 
iiic-nt, page 335 ) 

THE BUELL COMBUSTION CO . LTD , LONDON, S W 1 

Dust Collectors for dcdusling gases from stone dryers and 
an from scicens, etc , with spei lal cyclones having high 
separator efficiency and oecupynng conipaiatively small 
space All sizes are available and various tvpis are manu- 
factured to tuctomeis’ rcqtiiicments 

WILLIAM BUNCE & SON. ASHBURY. SWINDON 

The “Ashbury" toad gritting machine lor the treatment of 
icebound or slippery road surfaces The mat bine is coupled 
to a lorry and the grit is drawn down the V-shaped trough and 
through the distributing apertures at the base by means ol 
revolving lugs attached to the wheel axle, and by the same 
means the grit, sand or salt is disintegrated il wet or frozen 
1 he apertures arc adiuslable Size 1 has a distnbuliiig width 
approximately fa ft b in I here is also an Ashbury gritting 
machine for following tar-spraying 

The Bunre range ol snow-ploughs are cither one-way type, 
22 and 33 in deep, or the V-lypi , 4 fl and 2 It b in deep 
The lorry plough (Plate I, No 1 1) a onr-vvay ivpe, is suitable 
for attaching to most makes of vchitles The standard size is 
suitable for 30 cwt to 3-ton vthttles, and the heaviei size 
lor 3-tonners and over 

The heavy duty Vi F snow plough has a cutting width of 
7 fl Cm to 8 ft I he depth of plough is 4 fl and is suitable 
fot dealing with deep snow and snow diifls Fins plough is 
made of special slccl and includes suitable uiider-frarnc lor 
attachment to road vchiclts (Plate 1, No 101 

Other equipment includes motor footpath snow plough, 
motor footpath gritter, inoloi footpath snow plough and 
griiter combined, horse-drawn footpath snow plough, and 
st(ueigees (Plate I, .\c> 8), the lattei liaviiig rtibbc i filtc-cl in 
place ol liipping blades on the one-way type snow plough 

CARRIMORE SIX WHEELERS, LTD . LONDON, N 12 

All steel refuse bodies with sliding covers, dust-proof and 
low-loading, 7 to 12 ru yds capacities, for house refuse 
collection (.See also “Maiiulat liiteis’ Data on Road-Making 
Equipment", page 337 ) 

THOMAS COLEMAN & SONS. LTD, DERBY 

The “.Spinner” gntler with rear spread lor gritting of road 
surfaces during fro'ty weather to prevent skidding, etc 

NORMAN W. DUNN & CO. LTD, DUNNINGTON, 
YORK 

Burning-oH work tarried out by contract Fatty and cor- 
rugated surfaces burned off and trued-up, and camber of 
road reduced Work executed with Laidlaw-Drew burning-off 
machines (See also “Schedule of Road-Making Materials”, 
page 217 ) 

W. & J GLOSSOP, LTD., OSBALDWICK, YORK 

Pioneers in road-making and specialists in surface dressing 
work and producers of self-propelled spraying tankers The 
latest machines combine self-healing, spraying and mecha- 
nical gritting, Plate I, No. 9. 
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MANUFACTURERS’ DATA ON MAINTENANCE EQUIPMENT AND MATERIALS 


GLOVER, WEBB & LIVERSIDGE, LTD., LONDON, S.E.1 

Tub ‘'Transport” Patint Movino Floor Rlar Loaoino 
RkI'Usf Collfctor (PlalL II, Nos 2a, h, t, d avaiUWp on a 
variety of chassis, lias been deselopid ovei a nuinhei ol 
years to suit the needs of collection in both town and lountiv 
areas. 

The post-war model while incorporating; all the main 
features of the well-tried pre-war design has many improve- 
ments in detail These include the alternative fitment of a 
galvanized Hoor of a new type, having greater strength and 
improved resistance to corrosion or an acid resisting rubber 
belt lloor a new compensated sliding loader's platform 
simplified maintenance, with smgle shot high pressure lubrica- 
tion to the rear shaft and other vital parts greater accessi- 
bility and case of adjustment 

The machine provides lor rapid rear loading, one easy step 
from the roadway, avoids the unsightliness and dust nuisance 
ol side loading, and bv use of the moving floor enables the 
loaders to pack the body, utilizing the lull carrying capacity of 
the chassis with consequent saving ol both capital and collet- 
tion costs The tailboard uses to tlie lop of the bodv giving a 
c omplctely free exit foi the refuse when the body is c mptied by 
use of the floor A two-spted leduction gear makes the work 
ol dischaiging an easy one Powci opt ration can also bt 
supplied, iiicotporating a patent cluich with which it is 
impossible to tamper This tkilcli permits a dchnite amount 
ol compression ol the load without iisk of injniy to tin 
nuchamsin I’ow ei -operated floors will dischaige the load 
111 21/30 seconds The design provides ample gtonnd clear- 
ance lot disch.aigc on uneven ginuud 

WILLIAM GOODACRE & SONS, LTD, LONDON, E 16 

Specialists in the maintenance and repair of all makes and 
tvpes ol (jrabs, also the leconditiorimg and rcplae c-ment of all 
1 lasse.s ol lilting gear 

JOHNSTON BROS (CONTRACTORS), LTD, LONDON, 
E C 3 

iHt “QeiiciiEAi" Rciau Hiaifr (sec Fig 0, page 403) 
IS a rornpacl and iiortable unit arranged for hand manipula- 
tion W'tth diawbar or horse shafts for transfer from one 
working point to anothei, and is used for drying, heating, 
solteniiig or burning oil road surlares which rec|uiii ii con- 
ditioning 

Thf “Roadmi'NIU r” is a quick acting repaii outfit com- 
prising a stone and sand drver, a bitumen heater and a paddle- 
type mixci This machine saves the use ol a large plant on 
small ic-pairs and often enables local aggregates to be used, 
Ihus saving cairiagc losls 1 h< capacity ranges from about 
4tu yds with the small unit up to If) cu yds per day w ith the 
laigci iiiachme 

IHLJoHNslo^ “Back Gritifr" ran be hauled behind any 
lorry and has a threefold utility, it can re-spread existing grit, 
add a portion ol new, or spread entirely new grit The speed 
of working is from 8 to 1 5 m p h 

I HE JoHN'TON "Leai Lifi er” IS a pneumatic and mech- 
anical means of lifting leaves and light litter from roads and 
parklands lapidly and thoroughly 'The hitmg is done by 
flexible suction pipes which work from side to side of the 
chassis followed by a revolving brusli, circular m cross 
section .Single or twin type machines are available, and the 
suction pipes in each case can be used inside or outside the 
chassis width (Plate I, No 5) ^ 

Till' Johnston “F'lyer” Gkifter foi lapidly gritting 
roads which are slippery in winter due to frost, m summer due 
to “bleeding” of tar or bitumen It can easily be attached 
behind any lorry and controls gritting width offrom 3 to 30 ft 
With a working speed of 8 to 15 m p h , it works on the near 
side of the roaci but puts the grit on the crown of the road. 
Single and twin types are available (Plate II, No 6) 

I HE Johnston “Pavemenf” Cleaner for the rapid 
removal of fine dust and litter from pavements and floor areas 
I'hc machine operates by a combination of suction cleansing 


and sweeping, eflet live over the whole width of the ma< hine 
Fhe combination is achieved by a sfiecially-constructed and 
ariangecl vurtion pump and a flexibly-mounted rotary 
brusti The whole equipment is mounted on a .steel-framed 
chassis having standard motor tar type controls The drivci 
IS at the rear end where he can watch .ill work done (Plate 1], 
No 7) 

T ICF JoitNsroN Miuof 1 Drver is used for drying road 
channels, roads prior to white line painting, and pol holes 
before repairing, etc Ihe machine is mounted on three 
steel wheels, and is oil fired 

Ihl Havd-Prcifelled Wheeliiarrow Ivpe Mfchanioal 
Griiiih meets the demand for a small imit which can be 
biouglit into immednite service bv a roadman unaided Fhe 
quantity of spread per square yard is adjustable and the width 
ol the spread is up to 20 It and ilie length covered for each 
Idling IS 100 to 150 yds 

SmsrTs Midc.li Patciiinc. Oirii ir is sniiable lor repairs to 
woodpaving, footpaths and roads, etc 

liii “Johnsfon” MoniLt Sweeper and Collector has 
facilities lor sweeping in the c h,Tnnels by means of an auxiliary 
channel brush which is flexibly mounted on the near side |ust 
forward cl the front wlieils The sweeping and collecting 
equipment consists of a main brush, conveyor, leluse bin and 
rhanncl brush, and the mac lime is ctpiippcd with a sprinkling 
device which is controlled by the driver The weight and size 
of the Iliac hine enables it to be used on footpaths and other 
narrow ways (Plate II. .No 3 ) 

There are various types ol “Joiinsion” .Snow Plouc.hs 
including the Multiple Purpose Strlei Orderi v which is a 
self-propi lling type, so arranged that the mam chassis and 
the power unit arc available lor a variety ol diflcrent purposes 
olhc r than snow e leanng, the 'Grb\n” Ivpe, winch is sjk-ciIic- 
ally inti nded for use in built-up areas and for atlachmenl 
to velncles laiiging from 30 to 50 cwt, I hf Stanijard 
.S iRvic.iii Bi AiEE Plough, capable of dealing with snow up 
to 2 or '5 It m depth and with diilts of even greater deptiis 
Ihc blade is straight, inclined al an angle ol 30' so as to 
delivei snow to one side ol the road, the SiANtJARti \’ii 
Ueadi Pi oi'GH which delivers snow in equal amounts to 
either side of the vehicle as it proceeds Fhls is used where 
heavy work has to lie undertaken and should not be attached 
to anythinglighter than a 4-ton vehicle, and the “High V\ inc.” 
\'i i Bi.AtiE Pechh.h whu h IS siimlar to the Standard Vee Blade 
blit the \'ei Blade is lower al the nose and brought up to a 
high elevation al the outer wnngs or extremities This 
lacililalcs high speed ploughing in cinintiy areas (Plate 1, 
.No D 

For rectifying the irregularities iii existing road surlares 
and ehiinnating impact the "joiiNsicix Miciianigai Nim- 
pvt-ioK” IS a chassis inouiitecl on pueuinalic -shod wheels 
which ac c oniinodales .ispccially airaiigcd undersluiig c hassis 
oil winch an aii.ingeinent ol cutting blades is provided 
together with the necessary motive powci by means ol the 
c utliiig blades this mac hine removes surplus material from a 
toad surlacc (Sec also “Manufac turns’ Data on Road- 
Making F.quipim 111 ", p.age 341 ) 

KARRIER MOTORS, LTD . LUTON 

Fuf. “Karrier-Yorkshire” Gui ls Kmptifr specially 
designed for the “CK3” chassis, has several new technical 
developments to meet post war demands While the capacity, 
750 gallons, remains the same, the all-wclded tank is now 
divnded into four compartments fni compressed sludge, 
surplus vvater, re-seahng water and cooling water, and in- 
eorporalcs a new method of sludge disposal known as “piston 
discharge” Other improvements include a redesigned gear- 
driven varuum pump of the water seal type with a phosphor- 
bronze rotor running in an alumimum-alloy c asmg, which is 
provided with inner surfaces of hard chrome plate to prevent 
corrosion while standing (Plate I, No 4) 

The Karrier “Bantam” TwoTonnf.r already noted on 
page 422 ran be equipped with a refuse collecting body (Sec 
also “Manufacturers’ Data on Road-Making Equipment”, 
page 343.) 
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LAIDLAW DREW & CO. LTD. EDINBURGH, 6 
Oil fired road heaters or burnmg-off machines made in 
two sizes Mcxlel 30 with hood 5 ft 6 m sq., with hand 
barring gear for ti aversiiig , and model 49 , with hood 7 ft sq . 
on 4-whceIed, 4/5 ton trailer 

ALEX LAURIE & SONS, FALKIRK 

“Laurie” trailers of every description for roati construc- 
tion and municipal purposes in connection with street cleans- 
ing, 5 to 6 ton for road work and 7 to 8 c u yds for r leanings 
purposes 

LEWIN ROAD SWEEPERS. LTD 

Ihis Company, a member ol the Brockliouse Group, 
specializes in municipal equipment for street cleansing 

Plate I. Nos 3 and 6 illustrate the Sprinkler Swi eper 
C ioiXFcroR, which is an all-weathei vehicle Thr closed 
steel bodv is constructed with a main wateilight sweeping 
compartment having a v\el capacity of 80 cu it , diy 120 cu 
ft with hinged tail-board I he top co\ers told hack ptactu- 
ally vertical when sweeping up light mateiials giving the 
above maximum capacities A water lank is constructed 
on each side of the body, running its full length, with a 
(ornhined capacity of 170 gallons lo; damping nr sprinkling 
purposes A simple hand-opc lated end tipping geai giving 
a high degree angice of Tip is provided (or disc harging all the 
Bodv contents The Sweeping and Collecting apparatus is 
totally enclosed The Sprinklers air fuied in front of the 
brush, and can be eithei gravity or prcssuie fed from a 
lotarv pump at the cbiver's discretion 

The sweeping width is 7 ft , and swcc*ping speeds from 
i lo 10 m p h 

Plate 1, No 7 illustrares the Levvin CkiMFRt-ssiNc Hmisi 
Ck)LLECiOR The patent cylindiical containei is constiue texf 
ol mild steel and mounted u[ion rolleis with cross-channels 
suitahlv fixed to the chassis frame and uniloirnly disiiilmting 
the load, whilst the C^ontainer remains stationary dining the 
loading Ol packing opeiation, until 11 is “full ” 

When “full” tlic load is discharged by rotating the Con- 
tainer, using the reverse gear operated fiom the driv'ci’s cal) 

A hinged cover w'lth a non-rotating cliarging j)late is filled 
at the rear, which is opened hvdiaulualh' bv hand, fiom a 
pump located behind the cab 

Speedv loading IS obtained because ilic inipelloi unifoiniK 
keeps the chute (lt*ai. by moving the refuse foiwaid in the 
mam entrance until it is fully “pac^ked” with llie engine 
“He king over ” 

No tipping g<*ar is uscxl, the containei always icmainiiig 
hoii/ontal upon the chassis 

I he c vliijdiK al c ontaiiu i is enc ast cl, the hollow top loiining 
a huge camel loi saK.ige oi liulkv ailirbs, with suitable^ 
steps on both suit s 


MODERN ASPHALT PAVEMENTS. LTD, MAIDSTONE. 
KENT 

Asphalt surfacing, laying by hoi process the vaiicnis types 
of B S S and also asphalt by cold process 

SCIENTIFIC ROADS (NORTHERN). LTD , SHIPLEY. 
YORKS 

Tarred and bituminous roadstone, “Ferriphil” bitumin- 
ous asphalt (hot), and “Firriphil” carpet coating material 
(cold asphalt) for road construction, repairs and maintenance 

SEALOCRETE PRODUCTS. LTD. LONDON. W 6 

Seaiocreie Di-GREAsiNCr Crvsials, dissoIublc in hot 
water, arc used for removing grease and oil from concrete 
road surfaces 

WM SMITH & SONS. BARNARD CASTLE 

Road Sweeping Machines, horse or tiailei type Sriow- 
plougtis, “V” or single-blade type, foi attaching to front of 
motor wagons 

Roadmen’s living huts, irailei types, with wood, iron or 
pneumatic-iyu'd wheels 

Water and hand carls, horse or tiailcr type 

W B STUBBS & SON, HAWKSWORTH. NOTTS 

Various types of liand carts, hand trucks, and street orderly 
trucks for street cleansing, etc 

THE TILLEY LAMP CO. LONDON. NW10 

PaiafTin lamps, giving poweifiil light foi c*x( avalions, 
cniergcncy night work, etc These lamps aic adiustablc lo 
Mill any angle it quit eel 

GEO TYRIE & SONS. LTD. LONDON. EC2 

A wide range of scavenger brooms, machine blooms, and 
road tar brushes, for street cleansing and road ujiair work 

THE VIALIT CO , LTD 

Glade A, cold bitumen cnuilsicm containing 12 “o bitunun 
content foi giouling, semt-grounng and suilace chcssing 
(bade B, containing Iniumcn content for surface 

dicssing and cuiing connelc T ac Coat Ciiatle, containing 
bitumen content foi venter laipets and cold asplialt 
and “Vi^sol” for inexpensive foolpalhs mixed in place 

WHITLEY MORAN & CO , LTD . LIVERPOOL 

Gi-Niii for the repaii of bridges and viaducts, etc Ci-mpn- 
iviioN foi consolidation and slicngthcning of icjunclations, 
iiul loi lacking up sunken loacl slalis and pa\tinenl'- 


Whiht every tare has been taken vi rompilfTni this injoimation^ the (mission of any name 7nust not be held as vnphmff any 

defuiemies in the product oj the (,ornpany concerned 

For full addresses see Manufacturer’s Directory 


432 




'/j « f •>,; 

If 




QUARRY OWNERS • ASPHALT MACADAM • TAR MaCADAM 
BIRO-PHALTE FINE ASPHALT • BIRO -TAR FOR SURFACE 
DRESSINC • BIROVIA EMULSION • KERBS, SETTS, 
CONCRETE KERBS, cU. • WASHED GRAVEL AND SAND 








Works at: 

FOR SLAG, DRY AND TARRLD 


WELLINGBOROUfJH 

Wellingborough 3136 

GLAISDALE, YORK 

WHITWICK 

Coalville 521 


DRY SLAG 

BROKEN GRANITE 

GRANITE CHIRPINGS 

BITUMINOUS CARPET 

TARRED GRANITE. BIRO-PHALTE - 

FINE FOR ROADS AND FOOTPATHS 

LIMESTONE -DRY, TARRED, AND 

BITUMINOUS 

LIMESTONE DRY, TARRED, AND 
BITUMINOUS 

BIRO-PHALTE -FINE FOR ROADS 
AND FOOTPATHS 
WASHED CONCRETE AGGREGATES 
GRANITE CONCRETE KERBS, 
CHANNELS, ETC 

WASHED CONCRETE AGGREGATES 


BATTS COOMBE, S01VlE:RSEr 

Cheddar 28 

WICK WAR, GLOUCESTER 

Wickwar 25 


THRAPSTON, NORTH ANTS 
Thrapslon 43 


BUCKINGHAM 

Buckingham 3222 

great LINFORD 
Newport Pagnell 119 

WRAYSBURY. BUCKS 

Wravshurv 135 


WASHED CONCRETE AGGREGATES 


WASHED CONCRETE AGGREGATES 
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Grade A. — 62'’,, Bitumen content for grouting, 
semi-grouting and surface dressing. 

Grade B. — 55*^’,, Bitumen content for surface 
dressing and curing concrete. 

Tac Coat Grade. — 30",, Bitumen content for 
veneer carpets and cold asphalt. 

Viasol for inexpensive footpaths mixed in place. 
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CHANNEL GRIT 


Road Surfacing 


The perfect grit for tar spraying 
and all concrete work Used ex- 
tensively on important road con- 
tracts in the South West Our 
lomes make regular dehvenes to 
all parts of Bristol and the West of 
England. Emergency supplies can 
be dehvered from stock at an hour’s 


We Can Supply Any Quantity of 
Holms Sand, Channel Gravel, Limf- 
STONt, AND ALL THE LEADING BRANDS 
OF CEMENT 














BWi 






HOLMS SAND S GRAVEL 


CO., 

LTD. 


4 & 5 The Grove, Queen Square, Bristol Tel : 23193. Grams; Grit Bristol 

Bridgwater Office: The Docks Tel. 2921 
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LARKFIELD, MAIDSTONE, KENT 

AND 

3, BUCKINGHAM PLACE, LONDON, S.W.l 
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OF ROAD 
MAINTENANCE 


NGLOSPRAY 

LAID HOT - HOLDS i in. CHIPS 


TUMULSION 

LAID COLD - HOLDS J in. CHIPS 


OLTRIN 


THE SUPREME EMULSION FOR 
SPRAYING AND GROUTING 



BRITAIN'S BEST 
BITUMEN 
DRESSINGS 
FOR ROADS 
DRIVES AND 
FOOTPATHS 


TD. 



^ , KING’S ASPHALT L 

baSIN JUNCTION WORKS 
EXETER 


PHONE; EXETER S422S 

GRAMS: “COLTRIN," EXETER 
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SPECIALIST 
SERVICES for 
ROADS & BUILDINGS 


We solicit inquiries for any of the 
following: 

CONCRETE AGGREGATES 

to any specification 
TAR MACADAM and 
BITUMINOUS MACADAM 


We undertake ROAD SURFACING 
with ASPHALT, TAR MACADAM 
and BITUMINOUS MACADAM to 
British Standard specifications, by 
modern methods in all parts of the 
country. 


INNS & COMPANY 


AND 


LTD. 


WIRKSWORTH QUARRIES 

^ LTD. 

BANK HOUSE, 286 PENTONVILLE ROAD, 

LONDON, N.1 Telephone TERminus 5342 (S lines) 


439 



I 


LEiViN SPRINKLER SWEEPER 

COLLECTOR 
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MODERN 

MUNICIPAL 

EQUIPMENT 

The Lewin Road Sweeper and the 
Lewin Compressing Refuse Collector 


HKO( K IIOl SI 


These vehicles are outstanding examples of modern municipal equip- 
ment and they are unequalled for efficient and hygienic service. 

They embody many exclusive patented features and reach a high 
degree of efficiency in their own particular sphere. Many Local 
Authorities, appreciating their advantages, now specify Lewin Vehicles 
for their Public Health Services. Send for particulars and specifica- 
tions to: 

LEWIN ROAD SWEEPERS LIMITED 

VICTORIA WORKS, WEST BROMWICH 

Telephone: We d n es day 0243 

Scottish Area : LIVINGSTONE STREET, CLYDEBANK, GLASGOW. Tel: Clydebank 1855-8 
London Office: MORLEY HALL, 25/26 ST. GEORGE STREET, HANOVER, W.1 
Tel: Mayfair 8783-8 
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Colas Emulsions 


and Carpeting material are now available for 


use in the construction and maintenance of all types of roads and drives. 


For non-skid;, waterproof and long-wearing surfaces specify Colas Emulsion. 


There is a Colas product to suit al! the various specifications involving 


bituminous binders mentioned in this book. 

COLASTAK Bituminous Emulsion 
tack-coat for bituminous carpets 

COLASMIX Bituminous Emulsion for 
cold asphalt and Macadam mixing 

COLASCURE Emulsion for the curing 
of concrete by conservation of moisture 
content during setting, 

COLAS FINE ASPHALT 
COLASFALT cold laid Fine Asphalt 

COLAS 

EMULSION 
jfOX YOUR toad ^utjaceA 

COLAS PRODUCTS, LTD., 5-6, CROSBY SQUARE, LONDON, E.C.3. PHONE; AVENUE 5331 


COLAS Bituminous Emulsion 55% and 
62% bitumen concent, for surface dressing 
and grouting 

TEROLAS Bituminous Emulsion for 
soil stabilisation, and low cost re-surfacing 
using cheap aggregates. 

ALPHASTIC Bituminous Cut-back, 
for surface dressing, grouting and Macadam 
mixing 


BE 
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‘ The Crossing Sweeper " 
after a painting by 
IT P Frith, 1819-1909 ^ 




BOAD BBOOM SFECUUSTS 


■JME title of this advertisement aptly 
describes our manufacturing activities 
We have been road broom specialists 
for many generations and have always 
kept abreast of the times 
Here depicted is a bass road broom 
which has always been accepted as the 
best of the hand-operated type There 
is also shown a sectional mechanical 
broom used in road cleaning 
machinery 

These two types sold under the brand 
name of ARCHER'S TARGET BRUSHES 
fulfil their requirements in all 
directions 





TARGET' BRAND 


W. & F. ASCBER LTD. 



BRUSHWARE 


BRETTENHAM ROAD WORKS. EDMONTON, LONDON, N.8 


Telephone Tottenham 5016-9-20 


M X K C R t 


SRVSHWRR 


f 1 N C B 


1 S C 0 
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A LIST OF JOURNALS USEFUL FOR HIGHWAY ENGINEERS 


BRITISH 

■‘BULLETIN OF THE INSTITUTION OF HIGHWAY 

ENGINEERS" 

55 , Romney Street, Westminster, S.W i 

Published quarterly, Jrre to Members of the Inslilulion, 
containing general Institution news, papers and dis< us- 
sions relevant to Highway Engineering The charge 
for issues to non-members is 1 t bel 

The Institution also publish an Annual Year-lk»ok and 
List of Members Price to non-members, 2v j>er copy 

“CIVIL ENGINEERING AND PUBLIC WORKS REVIEW” 

Aldwych House, Aldwych, London, W C 2 

Published monthly about the 15ih of each month, 
covering the whole field of (ivil engineering, including 
articles on both theoretical suh]ects and c urrent wtirks 
Annual subscription post tree, 15 j , single copies U 3c/ 
or L 6 d post free. 

“ENGINEERING" 

J5 3^* Bedford Street, Strand, London, W.C’ s 

Issued weekly on Friday, price If Pulilishes articles 
dealing with technical and scientific matters wTittcii by 
authorities on the subjects 

“THE HIGHWAY ENGINEER AND LOCAL GOVERN- 
MENT SURVEYOR” 

S, Thornton Park, Dalion-vi’Furnes^, Lancashire 

Published monthly, annual subscription, ‘l\s including 
postage Edited and published honoranly by a group 
of surveyors and supplied only to Highway Engineers 
and Local Ciovernment Surveyors 

“HIGHWAYS, BRIDGES AND AERODROMES" 

A weekly publication spetiahnng in the subjects indi- 
cated by Its title It includes technical articles describing 
construction, materials, machinery and plant, and is 
an advocate of an improved road system providing 
economic transport and safety for all road uscis 

“JOURNAL OF THE INSTITUTION OF MUNICIPAL 

AND COUNTY ENGINEERS” 

Published monthly, price 3^, annual substriplioii 
£2 2s Consists of Papers presented at meetings of the 
Institution, contributed technical articles, book reviews 
etc , and includes a news section With each issue there 
IS a lofjse inset of **^Road Ab\tract\” (see below). 

“THE KING’S HIGHWAY" 

53> VutoriQ Street, Westminster, 5. IF / 

House journal of the Asphalt Roads Association, Ltd. 
Published twice yearly in January and July Price is. 
pier copy Its object is to bring to the notice of the 
public matters of general interest regarding the history 
and development of roads 

“MUCK SHIFTER AND PUBLIC WORKS DIGEST" 

77 , Stratford Place, I^rndon, W / 

A monthly journal published on the 16th of the month 
Subscription, 3 years 30f , one year, 15j. This journal 
covers the handling and transport of industrial and 
constructional materials and is primarily concerned with 
all public works operations in which the shifting of earth 


IS involved Consideration is given to new planning 
schemes, future highway developments and all matters 
relating to large scale public works An iinporlant feature 
is the digest of articles dealing with civil engineering and 
public works taken from Colonial and Ffireign periodicals 

“MUNICIPAL ENGINEERING” 

/?, Bream's Buildings, London, EC 4 

Published weekly, price Ad Annual subset iption includ- 
ing a copy of the annual “Concise Municipal Directory”, 
2As 6 d Deals extensively with highway construction, 
public works, etc , including all aspects of engineering, 
and reports of the proceedings of the Institution of 
Municipal & County Knginc*ers, Institution of Highway 
Engineers, County Surveyors* Associations, etc The 
“Concise Municipal Directory” is a complete guide to 
the local authoniieh of Great Britain 

“PASSENGER TRANSPORT JOURNAL" 

Avenue Chambers, Vernon Plate, Southampton Row, W C i 

Published monthly on the 2nd Friday of each month 
Subscription 23f per annum^ including a c opy of “Annual 
Year Book and Diary ” This publication is of intcre*st 
to highway engineers who are icsponsiblt for the 
mamttiianct ol roads carrying tram-cars, trolley-buses 
and motor-buses 

“THE REINFORCED CONCRETE REVIEW” 

94 -gd, Petty Prance, Westminster, S W 1 

Journal of the Reinforced Concrete Association, issued 
quarterl), price h bd , free to members Reports new 
Codes of Practice, Standard Specifications, rules and 
regulations and official publications relating to all 
aspects of reinforced concrete, including highways, with 
a survey ol world literature on the subject 

“ROAD ABSTRACTS” 

Complied by the Department of Srienli/ic and Industrial Research, 
Road Research Laboratory, Harmond^worth, Middlesex [Tele- 
phone Colnbrook J 16 ), and the Ministry of Transport 

Ihis publication suminan/cs the world's liteiaiure on 
Roads It IS issued monthly in mo-styled form to the 
technical press and is printed in full by the Institution 
of Municipal &. Ciounty Engineers m co-oprraliun 
with the Institution of Civil Engineers “Road Abstracts”^ 
appears as a monthly supplement (Ir., annual subscrip- 
tion, 15 j ) to the Journal of the InsUtution of Municipal 
& County Engineers 

“THE SURVEYOR AND MUNICIPAL AND COUNTY 

ENGINEER" 

(loMien Buildings, 12 - ij, Henrietta Street, London, WC 2 

Established over SO years Published weekly on Friday 
Price bd , annual subscription (post free) 28^ Llnited 
Kingdom. 32 j abroad Deals exhaustively with all 
phases of highway enginceiing 

“TRANSPORT WORLD" 

82 , Tankervtlle Road, London, S.W t 6 . 

Published weekly and monthly (2nd 'Thursday), sub- 
scription rate, 25j per annum, 12 r per annum for the 
monthly edition only. Contains information concerning 
public road transport, both passenger and goods, and 
information on the latest developments m highway 
construction as affecting the public service vehicle and 
road haulage operator 
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LIST OF JOURNALS USEFUL FOR HIGHWAY ENGINEERS 


AMERICAN 

“HIGHWAY RESEARCH ABSTRACTS” 

Highway Research Board, National Reiearch Council, srot. Constilu- 
tion Avenue, WASHINGTON, D C 

“THE HIGHWAY MAGAZINE” 

Published by Artnco Drainage & Metal Products, Inc , AIIDDLE- 
TO WN, OHIO 

“DEPENDABLE HIGHWAYS" 

National Paving Birch Association, Notional Press Buildings, 
WASHINGTON. D C 
(Quarterly) 

“QUARTERLY DIGEST OF ‘CURRENT ASPHALT 
LITERATURE’ ” 

The Asphalt Institute, Hot. Second Ivenue, J^EW TORN, ty,NT 

“CALCIUM CHLORIDE ASSOCIATION NEWS" 

Penobscot Buildings, DETROIT, Ns, AIICH 

“AMERICAN HIGHWAYS” 

Published by American Association of State Highways Officials, 
isuo. National Press Buildings, WASHINGTON, .f, DC 

“PUBLIC ROADS” 

A Journal of Highway Reseauh. Issued by hederal Works Agency, 
Public Roads idmimslration, federal Works Building, WiSH- 
INGTON, ur,. D C 


"ROADS & STREETS” 

330, South Wells Street, CHICAGO, 6 , ILLINOIS 

“EXCAVATING ENGINEER” 

.lOUTH MILWAUKEE, WISCONSIN 

“CIVIL ENGINEERING” 

American Society of Civil Engineers, noth and Noithampton Streets, 
EASTON, PA 

“CONCRETE'’ 

Concrete Publishing Corp . pei. West Aladtson Street, CHICAGO, t>. 
ILLINOIS 

“CRUSHED STONE JOURNAL” 

i7j:,. I4lh Street, V If^ , WA.SHINGTON, 9, D C 

AUSTRALIAN 

“MAIN ROADS” 

Dept of Main Roads, yet), Castlereagh Street, SYDNEY, N.S W. 

“THE COMMONWEALTH ENGINEER” 

AiELBOURNE 

FRENCH 

"REVUE GENERALE DES ROUTES ET DE LA CIRCULA- 
TION ROUTIERE” 

tgj. Boulevard Saint Germain, PARIS, VII 
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MANUFACTURERS’ DIRECTORY 


HO Head Office, LO London Office, IV Works, B Blanches, B O Registered Office, .4 Agents 


A page 

ABtRTHAW & Bristol Chunnfl Portland Cemfnt 
C o , Ltd , Lnipire liciuse, GaidifT L O — 37—39, 

Lime St , E C 3 (Sole Aa/ci Agents, T Benyon & C:o , 

Ltd.) 212 

Acmi. Flooring IL Paving Co (^1904), Lin, Rivet 
Road, Barkmg, Essex 212, 237 (ad ^ 

Albxander Asphalt Co , Ltd , 12, Dtutd .Stoke 
Avenue , Stoke Bishop, Bristol, 9 II'’ — .Sutton Cotirtc- 
nay , Redbridge , Cheltenham , Hat erfordwest 428 

Allxandlr PROniicrs Lid, 12, Druid Stoke Atenue, 

Stoke Bibliop, Biistol, 9 IV' Sutton Couitenay, 
Redbridge, ChtUenham, Haverfordwest 70, 72 (ad ), 

233, 283 (ad ) 

At I AM Road Pi ant Lid , 45, Gt Pc u r St , .S W 1 333 

Allln, Alfred, it Son, Ltd , Ijowtr Gornal, Nr Dudley, 

Worcs LO - 23, Lawrence Lane, E C 2 331 

Allen, Edgar, & Co , Ltd , Imperial Steel Works, 
Sheffield 9 L 0 -Artilleiy House, Artillery Row 
S W 1 113 

Alston Limestonf Co , Lid , Giainger House, Blackeit 
St , Newt astle-oii- 1 yne 212 

AMALOAMAriD ROADSTONE CORPORA I ION, LtD , 
Universal House. 5h 82, Biirkingham P.Tla(t Rd , 

SWl 212 

Arciilr, &. F , Lid, Bietlcriham Blush Works, 

Upper EdiiioiUoii, N 18 428, 442 tad i 

ARMSTRONU-W'lin WORTH & Co (Pniumauc I'oois), 

Ltd., Close W'orks, Cjatesliead-upon-l yne HI 

.^PHALr Carpf IS, Ltd, Cremorne Wharf, 27. Lots 
Road, Chelsea, .S W 10 IV' — Woolwich, Didcot, 
Newport (Mon ), Slough 212. 248 (atl ) 

Asphal r Roads Assoc .Lid , 53, Vit toria .St , .S W 1 243 (atl ) 
Associated Asphalt Co , Ltd , Q^ucensberry House, 

18, Queensberry Place, .S \V 7. B — Manchester, Nevs- 
castlc-on-Tync 212, 203 (ad ) 

AssociATtti British Oil Lnc.tnls, Ltd , Dukes Court, 

Duke ,St,, SWl 307 (ad ) 

Assooiatlii Ecjltpmlni Co , Lid , Southall Middle- 
sex 333, 428 

Atkinson Lorries (1933), I.td , Marsh Lane, Preston, 

Lancs. L O . — Western Lane, Nightingale Lane, 

S W 12 334 

Atlas Diisel Co , Ltd , Beresford Avenue, IV'cmbley, 

Middlesex 334 

Atlas Preservative Co , Lrn , Erith, Kent 230 

Automatic Telephoni; & Elec tric Co , Ltd , Mcl- 
bouine House, Aldwych, W' C 2 Export Sales 
Norfolk House, Norlolk St , VV C 2 R O & V'V' — 
Strowgcr Works, Liverpool, 7 99, 100, 156 

Aveling-Barford, Ltd , Grantham, Lines 334 

Averv. W & T , Ltd , Soho Foiindiy, Birmingham 40, 334 


B 

Barber-Green Co A — Jack Olding & Co ,Ltd.334,358(ad ) 
Barrett Tagant & Gotts, Ltd , Upton Lodge, Read- 
ing Road, Henley-on-Thames W . — Comson Works, 

S W 6 and Chase St , Manchestei , 4 334 

Barrs-Fochin Patents, Ltd, Fachlwyd Hall, Cyffyl- 
hog. Nr Ruthin 101, 102 

Bay City Shovels Inc. A — John A Grey & Partners, 

Ltd .. 340 

Benford Ltd , The Cape, W arwitk L O — 22, Old 
Queen St., S W 1 334 


page 

Bi RRY Wit GINS & to, Ltd, Cecil Chambers, 80, 

Stiaiid, \VG2 213 

Birrs & 'Fom, I.td, Mcnhenml, Ccuirwall // O -- 

50-62, Buckingham l'.ilacc Rd , .S W 1 213 

Birch, W Singifton, & .Sons, Ltd, Chalk Hill 
Quarries, Barnclhv, Lint s B —7—9 Upton St , 
London Rd , Mancheslt-r, 1 213 

BiruLAt’, Ltd, Collingwood Buildings, Nt wc astle-oii- 

Tyne 21 i 230 

Blackman, Kliiii, Lid., Mill Mead Rd . 'loitenham. 

N 17, Sardinia House. .Sardinia St. W C2 IV - 
Tottenham, N 1 7 and Ai hi oath, Angus B -Chai t< r 
Buildings, .\.shton Lane, Sale, klanrhcsler, 40-41, 

Royal Exchange Chambers, Leeds, Central House-, 

75, New .St . Bllmingliani, 90, Mitchell .St , Glasgow, 

C 1 , 21, Mosihs ,St , Newcastle, 1, and at Belhisl 
and Caidiff 153, 150 

Blackwood. Joii.vi, & 'I'inio, Ltd , 1-5 RigLn St , tllas- 
geiw, r. 1 128 

Bi aw-Kno\, Lid , Clifton House. Eiistnn Rcl . N W I 

IV —Bushev Mill Lane. W’atfcird. Kelts 334 

B M B Engini KRiNi. Co . Biitannia House, .•\mpton .St , 

WCl 101,104 

Bov DU I E , Co . Lrn , Elsinore Rd Old 'Fraffiiid. 

Mane hesit 1.10 LO -30- 38, Roetu sterPlacc , N W 1 
B -27 29, Gl Barr Si , Biiiiimghain, 9 335 

Brvdi ey Pi 1 vfhizlr Co , 147. \ icloiia St .SWl and 
27. The Albany Britannia .Scj W’orresti r 1-15 

Bray, W E , it Co , I.td , St Jolin's Hd . Isleworth, 
Middlesex V35 

Brfedon a Cloud Hii i Liml Works, Ltd , Breedmi- 
on-the-Hill. Derby R 0 -11-12, P.tII .Mall, S W 1 213 

Briggs. W'm . & Sons, Lrn , Dundee 1 O -- 29a, Vaux- 
hail Glove, S W 8 213, 202 (ad ), 505 

Bristol .Sand & Gravel, J.id , Duiidas Wharl, 128- 
129, Rede hfli .St . Bristol, also at Buslol Rd , Bridg- 
watti and Cloueeslei Dorks 208 (ad ) 

Bristoi .Sionl &. CoNCRLiF Co , Ltd , Holcombe, iVi 

Bath 213 

Brisiowes MarniNtRY Lid , Montague Rd . Echnonton, 

N 18 535, 591 (ad ), 428 

Brisiowes Farvia, Ltd , Queensberry Flouse, 18, 
Qucensbeiry Place, .S W 7 213, 203 (ad ) 

British Bifumfn Emi/isions, Ltd, liading Estate, 
Slough, Bucks 5k — Slough, Saltney (Ni Chester), 
fihisgow 213, 249 (ad ) 

Uriiisii Bve-Pkoduc ts, Ltd , Harts Lane, Barking 230 

British Insulated Callendfr’s Cahles, Ltd , Norfolk 
House. Norlolk St , W C 2 RO —103, Mount St , 

W 1 51 (ad ), 107, 156 

British Jeffrey- Diamond, Ltd, .Stennard Woiks, 
Wakefield, Yorks LO — 47, Victoria St, SWl. 

B — first Ave , I'eam Valley 'Irading Estate, 
Gateshead, 1 1 , Gordon House, (.larnngton St., 
Nottingham, 5, King St , Wigan. A — Barnes & Bell, 

Ltd., 79, St George’s Place, Stores-Uddmgston, Glas- 
gow; Llewellyn Evans & Major, Ltd , 4, Dock Cham- 
bers, Bute St , Carthff . 353 

British Road Tar Association, 1 , Grosvenor Place, 

SW.l , 256 (ad) 

British Rototiierm Co , Ltd , Merton Abbey, S W 19. 

L O — 7c, Lower Belgrave St , S W.l. IV'.— Merton 
Works, 251, Exchange Rd , West Bricigford, Notting- 
ham B — 87, St Vincent St , Glasgow, C 2 . 335 
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British Far Produt-i-s, Ltd, 418a, Glossop Road 
Sheffield. 10 HO -11-12, Pall Mall, S VV 1 W and 
Creowte Storage Tank':, Manthcster 214 

British Thomson -Houston, Co , Ltd , Crown House, 
AJdwych, W C 2 U O — Rugby, Warwicks W — 
Rugby; Willesdcn, Birmingham, Coventry, Chester- 
field Lamp Ad Dept — Bridle Path, Watford furu tion 
Watford, Herts 145 

Broaijulnt, Robi , & Son, Ltd , Phoenix Iron Works, 
Stalybridge 355 

BrookI'-s’ Ltd , Halifax, Yoiks L O -65, Virtoiia St , 

SWl 214,233 

Broom & W'ade, Ltd , High W vcoinlie, Bucks L O — 

7 8. Norfolk SI , W C 2" 355, 377 (ad ) 

Buti 1 , Combustion Go, Lid, 17 11, C.orkspui St, 

S W 1 IV- -Etlgar Allen & Co , Ltd Imperial Steel 
Works, .Sheffield; 1 428 

Buncl, \Vm , & Son, Aslibun, Smudon 128 

Buiii.Ks Bros iS, Co, Lid, M’Lellan Si, t.lasgow, 

SI L U — 64, Urax .Sveriue, S W 2(1 H — Coipora- 
tion St , Biriniiigham 337 


page 

CoNC.Ri 11 Unit Co. Ltd, TralTord Park. Man- 
chester, 17 216 

CoNSTAULi Hari & Co , Ltd , Burwood House, Caxtoii 
St , S W 1 254 f.ad 1 

Const ABi IS (Mai lock f.)i arrips). Ltd, Cawdor 

Quairies Mallot k Derby sliiK 216, 240 lad ) 

CooKi, 4 Roi'ciii ON N Simms, I>ti> , Haxhy Rd , York 46 
Cornish Road Mi i ai Lid, HO -56 62, Biukirig- 

liain Palace Rd , .S W 1 W — Sleppii Point, P,idslovs 216 
Cox, H , & .Sons (Pi.ani [Iiri-1, Ltd ,41 51, ,South- 
atii[)ton Wa\ S !■ 5 553, 37(i (ad / 

Crowi I s , Rtissi 1 I Co, I ID, l(), Blvlhswood Si) , 
Glasgow C 2 i, O 131 Vu Iona .St , S \V 1 IP -- 
Moiikiaiid Craigend, Pnit Dundas, Caidowan, 


Doinaslti, Castkiord, Yoiks 216 

Cruciiiii Sini Co,Gian\ilk St , Sheirit Id, 2 101 

Coil ACORis, I.TD Sleite factory, Poole, Dorset 216 

CluTLCiNi Ltd (,)iieeiisheri y House, South Jvensingtoii 

SW 7 26 5 (ail) 


D 


C 

Cauii &. Pi xsiics Lid , 9-1 5, Niwtoii Rd , l.eeds, 7 
LO Wmdsoi House It), Xutoria St, .S W I 
It -CiovMi V\oiks, M.Tiemills L.iiu L< i ds 8 York 
Woiks 401a, York Ril , I.ieds, 9 156 

CAiii-Niihk, Ctro M, \ Co Lid, 25 Victoiia St , 

S W I 214 

Cardiir fouNDRS iV r.NDiNi I KiNi Co , J-ii), Curraii 
Lmbaiikiiunt Pinairh Ktl CaidilT 101, 116 (.id ) 

Cari'AVL Lid, la. Ciosvciioi Gardens, S W 1 214 

CxRRLt.-T -I 1 AM ( j.t ARRILS, Lit), I.lithf.uii, Claiiiai- 

vonshiie HO 5() 62, But kmgh.uii Palare Rd S W' I 214 
Carru K, How AT 8. Lindsw, 7 Rui.Tiisbai \miuk, 
Paisley, Reiifiewshin 215 

Carrimori Six WhclliiRs, Lid, Gi North Rd , 

N 12 5 57. 428 

Cairrimilar Tractor C.o , I -[atk Olditig 8. Go, 

Lid 537, 355 (ad ) 

C .\ V LiMiiED Acton, W 5 337, 382 (ad ) 

CrMPNiAiioNdo Ltd , Sahshuis House FC2 14' — 
Beiitlev Works Doncastei 276 (ad) 

Gfmrni Markciinc Go, 1 id, 192 \shhy Gaidens, 

SWI 215 

GiiAStsini Lng Go Lid G.Dubiulgi Rd , Lnliidd 

Middlesex IP — .Station Works East, Hi rllorel 557 

Giicecol Pkoi hssi s Ltd , 40, Bioaduav W e stnniistei , 

S \V I li(en\ees for Siolltmil J it W Henehrson, 

Ltd , 4, Albvn Te irai I . All! ith e n 215,305 309 (,»d 1 
CiiirTiNDi'N & Simmons (Contr \f iini. Lid, Ditlon 
Place, l.aiklicld, Maielstoin L0--'i, Buckingham 
Place, S W 1 305, 457 (.ad ) 

Clarmac Enc; , Co , Ltd , 48, Payne Si Port Dundas. 

Glasgow, C 4 337 

Cliffc Hill Granite Co . I.id , Chile Hill (.Quairies. 

Markfield, Nr Lt ic e ster 2 1 5 

CiiMAX Rock Driii & Em AVorks, Eid 4, Bioad 

St Place EG2 IE -tlarn Brea, (an iiwall 337, 357 (ad) 
Glvde Drillinci & Prospk unc. Ee.HiirMtNr Go , Ltd , 
Gayfere House, Gt Peter St , S W 1 50, 53 (ad ) 

Cohen, Gfo , Sons & Co, Ltd, Wood I-aiic, W 12 
B — Leeds, Birmingham, .Sheffield, Glasgow, New- 
castle, Manchester, Southampton, .Sw'ansca, Bath, 
Belfast IP — Cunard Works, Chase Rd., NW 10 337, 

353, 359 (ad ) 

Colas Produo rs Ltd , 58, W'aldegravc Park, Twicken- 
ham, Middlesex L O — 5-6, Croshv Sq , E C 3 215, 441 

(ad ) 

Colbit Ltd , Fairfield, Manchester 215 

Coleman, Thos . & Sons, Ltd , Alfreton Rd,, Derby 3'57, 428 
CoMMER Gars, Ltd , Luton, Beds 338 

Concrete Pump Co, Ltd, 4, Stafford Terrace, W' 8 338, 

378 (ad ) 


Damasfai 1 Manui A< 'I URiNi. Co , Lid, I.t, Giosvenor 

G.udciis, SWl 21() 

Davidson, C , 6s StjNs Lid , Mugie Muss, Burksburii, 

VbiideeTi 210, 272 (ad 1 

DutBSsiiiRi- .SioNi f.iD. Bank Huuse. The Budge, 
Matlock / 0 25, Whitdiall. S W 1 216, 240 fad ) 

Df\on C<)N< Ki n Works, l.iu , B.irnstaple , N Devon 
B —Newton Abbot. S Dt von , Romsey, Hants, 
Pentewan, Cornwall 216,233 

Dick W B , is. Co, Lid. 26. Giossenor Gaidens 
S W I 158 

Doi 1 1 R\ & Pai MI R (Pnh'maiii looLsi, Lid. 38, 
Vietona St , S W 1 3 58, 375 (ad 1 

Dorman. Lon(. is. Co Lid , (; 1' O Box 78, /Cetlanel 
Rd , Middlesbrough 1,0 liiniiD.il House, 52, 
Grosve not Gaidens, ,S W' I 107, 217 

Dorman, W' H , & Co , Ltd , Stafford 518 

Dover En(.inflrin(. Works. Ltd . H O — Dover, Kent 

LO .St Ste phens House, S W 1 234, 281 (ad ) 

DarwRY Car Co, Lid, River Plate House. 10 11, 
Eiiishurv Cue us, E C 2 14' -Burton-on-'l rent 

Staffs 3 18 

Dunn, Norman W , is Co , Eru Duniiirigton Stalion 
Diinningtoii. York B -Cheslii,.St Mbans, Bui Ion- 
on- 1 rent. Stratfoid-on-Avon 101, 217, 428 

Durai I Ni INC. Ltd . 72, Vicloiia St , S W 1 105 

Dussi K, A E H , 52. P.ark .Avenue Bininhv, Keiil 217 
Dussi K Bitumen it. Taroi lum Lid, Em|)iiss Whail 
Bromlev-by-Bow', f. 5 ti Leiusheis Lane, Wilders- 
pool, Wariinglon, 18, I’aik Giove, Caidill, 204, Bath 
St, Clasgow, C2 ‘ IP — Bromley -bv-Bow, 4.3, 
Warrington , Glasgow, Ti cthoinas (Mon) 217, 261 fail I, 

305 


L 

East Dfri ham FotiNDRV Lid, Dereliam, Norfolk 538 
Eddison SrFAM Rollim. C.o, Lrn , Dorchester 338. 353 
Edoar, Wm &- Son , Lid , Blenheim Works, 136, King 
.St . W6 153 

liDisoN .Swan IsiEiTRie Go, Ltd. 155, Chaiiiig 
Cross Rd,WC2 159 (ad) 

F.niu RBY & Stoni v Stanton Granite Gei , Ltd 
Welford House, Wellorcl Place, LticesUr LO 
29, Dorset ,Sq , N W 1 Quarrie\ Isnderby, .Stoiiev 
Stanton, Huntote, EarF .Shilton, Narborough, 


Sapcole . 218 

Engert 8e RolU', Lid, Barelieslei St , E 14 218 

Engineerinc. &. Lie.iniNG EtiiiiPMENi Co , Lin , 

Sphere Works, St Albans, Herts 145, 156, 166 (ad ) 

English Tools Ltd , 15, Wiend. W'lgan 338 

E.R 1" , Ltd , Sun Works, SandViarh, Ghes 338 
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ExPANDro Metal Co , I-td , Burwood House, CaxUin 
St, S W I W — Stranton Works, W. Hartlepool, 

B — 8 , Gordon St , Glasgow; 1 18, Portland St , Man- 
chester, 57, Islington Row, Birmingham, 1 Oxford 
Row, Leeds, 21, Oveiland Rd,, Mumbles, Swansea 
A. — G. & W Thomson, 146, Union St, Aberdeen, 

J McNeill Ltd., 109, Corporation St, Belfast, 
Mitchell & Son of Exeter, Ltd , Palace Gate 
Exeter 107, 218 

Expanded Rubber Co , Ltd , 675. Mitcham Rd , 
Croydon, Surrey 218 

Expandite Lid , Cunaid Rd , N W 10 218, 278 {ad ) 

F 

Federation of Coated Macadam Industries, 

37, Chester Sq , S W. 1 247 (ad ) 

I'lEtDiNC. & Piatt Ltd, Atlas Works, Gloucester 

L O — Dukes Court, 32, Duke St., S H 1 280 (ad ), 338 

Firmosei Ltd , 48 , Mark Lane, F. C 3 206 

Firth-Derihon .Stampinos Ltd , Carbrook, Sbefilcld 

X O - 8 , The Sanctuary. .S W 1 101, 104 

Firth, 7'hos , &. John Brown Ltd , Atlas & Norfolk 
Works, Sheffield, 1 L O — 8 , The Sanctuary, 

Westminster, SW I W — Stunthorpe Foundry, 

Scunthorpe, Lines 338 

Fitzpatrick & Son (Con iuac tors). Ltd., 455, Old 
Ford Rd , E 3 305 

Font NS. Ltd., Elvsoilh Works, .Sandhacli, Cites 338 
Forest Ciiv ELEfTRii Cio , I.rn , 4, Loiiglord Rd , 
Stretford, Lancs 101 

Fort icretl Ltd , Park Lane West, Aintree, Liver- 
pool, 10 218 

Fottfr, H Johnson, Ltd , Broadheld Rd , Sheffield, 8 108 

Franco Traffic Signs, Ripon Way, Barnet-by-pass, 
Borehani Wood, Herts . 101 

Franki Compressed Pile Co , I,td . 39, Victoria St , 

SWl ... 70, 71 (ad) 

G 

Gascoigne, Geo H , Co , Ltd , Berkeley Avenue, 
Reading 105 

Gas Light & CIoke Go , 6-7, Queen St , Is C 4 219 

GeneraI Eleccric Co , Ltd , Magnet House, Kings- 
way. WC2 IT — Birnnngliam, Coventry, London, 
Salford, Wembley, Lemington-on-Tync, Etith, 
Northampton, Southampton, Eastleigh U —Aber- 
deen, Belfast, Birmingham, Blackburn, Blackpool, 
Brighton. Bristol, Canterbury, Cardiff, Cork, Croy- 
don, Dublin, Dundee, Edinburgh, Glasgow, Glouces- 
ter; Hull; Inverness; Ipswich, l,eeds, Leicester, 
l.ivcrpool, Luton Manthester, Middlesbrough, 
Newcastle-on-’l vne, Nottingham, Plymouth Reading, 
Sheffield, Southampton, Stoke-on-Trent, Swansea 147, 157 
Girlings F’erro-concreif, Ltd , Gl WestRd ,Feltham, 
Middlesex B — Rothwell, Nr Leeds, Southbank Rd , 
Kirkintilloch, Glasgow 162 (ad.) 

Globe Pneumahc Eng Co , Ltd , High Rd , Chadwell 
Heath, Romford, Essex H O — 2a, Coppice Avenue, 

Lower Willingdon, Eastbourne 338 

Glossop, W & J , Lid , Osbaldwirk, York R O and 
H 0 — Hipperhohne, Halifax B — Broadway 

Chambeis, Hammersmith, W 6 , Provincial Bank 
Chambers, Grantham, 9, Court Rd , Bridgend, 

Glam , 101, Cowick St, Exeter, Hartington, nr 
Buxton, Derby 258 (ad ), 305, 428 

Glover, Webb & Liversidof, Ltd , 561, Old Kent Rd , 

S E I . . 429 

Goodacre, Wm„ & Sons, Ltd , Ceylon Mills, Russell 
Rd , Custom House, E 16 B — Holme (via Carn- 
forth) ; Lancaster, Kendal, New York, Belgium, India 429 
Goodlass, Wall & Co, Ltd, 179-185, Gt Portland 
St , W 1. B — 42, Seel St , Liverpool. 1 , 19, Mulberry 
St., Brazenose St., Manchester, 61, Gt Hampton 
St , Birmingham, 60, Newgate St , Newcastle-on- 


page 

'1 yne, 86 - 88 , Dalhousie St , Glasgow, Herbert St , 

West Bute Dock, Cardiff, 32, Percy St , Hull, 27, 
Northgate, Blackburn 236 

Coodwin-Barsby & Co , Ltd , St Margaret’s Iron- 
works, Leicester L O,- -Windsor House, Victoria St , 

S W 1 338, 365 (ad ) 

Gckjdvear Ttre & Rubber Co (Gi. Britain), Ltd, 
Wolverhamplon 340 

Gowshall Ltd , .St Pauls St , Walsall, .Staffs X O — 
Lamb's Conduit Passage, Red Lion Sq , W C 1 
R O — Rocky Lane, Aston, Birmingham 101, 1 15 (ad ) 
Greatorex & Son, Ltd , Flarvey Dale Quarries, Mat- 
lock, Derby 219, 240 (ad ) 

Gri-En, Thos , & Son, Ltd , .Smithfielcl Ironworks, 
Leeds, 2 L O — New .Surrey Works, Southwark St , 

S E 1 340, 383 (ad ) 

Gri ENiNG, N , & .Sons, Ltd , Britannia Works, Warring- 
ton 14' - Hayes, Middlesex 340 

Greenwood, Ge.o , & Sons, King Cross St , 

Halifax, Voiks Quarries -Burton-in-I.onsdale, 
Halifax, Cullingworth, Horton-in-Ribblesdale, 
Penrith, Wakeheld, Roihdalc, Bramham Brickworks 
— Halifax, Bradfold Coiureie IVorkr — Leeds, 
Cullingworth, Morley, Halifax 219 

Ghly, John A , & Partners, Ltd , Piccadilly House, 
Piccadilly Circus, S W 1 Agentr for — Gruendler 

('.RUSHER & PlUVERlZER Co , BaY Cl TY ShOVELS 

Inc , “Hughes-Keenan RoiisTABotir Cranes”, 
“.Schramm Air Compressors”, “Masier Finishing 
Screeds & Turn-a-IrowI'Es”, 340, 362, 363 (ad ) 

(Jruendlfr Crusher Pm verizi r Co , A — John A 
Grey & Partners, Ltd 340 

Guy Motors Ltd , Fallings Park, Wolverhampton 
X O — Porictius House, Portrous Rd , W 2 340 

H 

Hadfields Ltd , East Hccla Works. Tinsley, .Sheffield, 

9, Hecla Works, -Atlercliffe, Sheffield, 9 L O — Nor- 
folk House, Laurenct Pounlney Hill, E C 4, 7, War- 
wick House Si , off Cockspur St , S W 1 
Hadhh Ds (Hope &. Cai don Low (^iiarries), Ltd. 340 
See Derbvshirc Slone Ltd 240 (ad ) 

Hall & Co, Ltd, Vk (ona Wharf, Croydon 219, (ad), 

239, 305 

Hardamac Ltd (Derbyshire Stone Group of Com- 
panies), Bank House. The Bridge, Matlock, Derby 
Quarries — Caldon Htll, Taddingion, Nr Buxton 219 
Hards' & Padmore J.id, Worcester Foundry, Wor- 
cestei 101, 105, 157, i64 (ad ), 234 

Hardypick Ltd , Sheffield, 8 X O — Shell House, 55, 

Bishopsgalc, E C 2 340 

Harrison & Bar ion Li'd , Hayes Lane, Slinfold, 

Sussex 219 

Hartingion (^uarrhs I, id. See Derbyshire Stone 
Ltd 240 (ad ) 

Hartleys (.Sioke-on-Trent), I.rn , Stoke-on-Trent 234, 

279 (ad ) 

Heaths (Ecci es). Ltd , Cawdor St , Patneroft, Lancs 105, 

,341 

Henderson, John M, & Co, Ltd, Kings Works, 
Aberdeen L 0 — Ambcrley House, 12, Norfolk St , 

WC2 341 

Hibbe-rd, F C , & Co , Ltd , 56, Victoria St , S W 1 

IV —Coronation Rd , N W. 10 341 

Highways Construction Ltd , Iddesleigh House, 
Caxton .St, SWl B — Waterloo Chambers, 19, 
Waterloo St , Glasgow, 4, Royal Arcade, Pilgrim St., 
Newcastle, Lloyds Bank Buildings, 53, King St , 
Manchester, I.ombard House, Gt Clharles St , 
Birmingham, Katesgrove Lane, Reading 2 1 9, 252 (ad ), 305 
Hillhead Quarries Ltd. Buxton, Derby B — 229, 
Manchester Royal Exchange, Manchester, 2 220, 264 (ad ) 
Hillhouse Quarry Co , Hillhouse & Parkthorn 
Quarries, Troon, Ayrshire . 220 
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Hii I -Jones, Thos , Ltd , Invicla Works, Bow Common 
Lane, E 3; Meeson’s Wharf, Bow BnclRe, E 1 5 220 

244 fad ) 

Hiirs (Patents), Ltd, Hills House, Clicnus Mews, 
Pancras St , W C 1 105 

Hinc.ston Down Quarry Co , Ltd , Gunmsiake, Corn- 
wall H 0 ~ 56-62, Buckingham Palate Rd S W 1 221 

Hobman, a C W , & Co , Ltd ,21 22, Old Bailey, 

EC4 221 

Holman Bros, Ltd, Camborne I. O -14, Brunei 
Rd., W 3 341 

Holms Sand & Gravli Co , L rn , 4 5, Tht Grove, 
Queen Sq , Bristol, 1 221, 416 (ad ) 

Holophane Lid , Elverlon St , Viruent Sq , S W 1 148 

Hopwood Bros, Lid, Barinerinan Works, Baiiibei 
Bridge, Ni Preston Quarne\ — Donald Mill Quarry, 
Nether Kellett, Ellcl Crag Quarry, Galgate 221 

Hub Iron Works tlo , Lid, 7, High St, Chipping 
Norton, Oxon I0| 

Hudson, Robt , Lin , Raletriix House, M< adou T.am, 

Leeds W -Gildcrsoine Foundry, .Nr Leeds 341 

Hut.iii'S-lvEENAN, A John A Gtey & Partners, Ltd 34(1 
Hu 1 C HINSON Insi RUMEN! Go , Li 1 ) , St Gt urge's Works, 

All .Saints’ Rd , At ton, W 3 221 260 (ad 1 

llspRAUlIC Kn(. Co , Lid , Chester L () -- 1 ralalgai 
House W'aterloo Place, S \V 1 341 

Hydri xit Lid, 19, Islniry St, S.U 1 If -Bell 
W'orks, Harefield, Middx 221 

HutrHEs Bros (Dfriiyshirf CiRANiii), Lid, Water- 
swallows Quaint s, Buxttin, Dt rliysliirt 2()6 (ad ) 


I 

Impirim Chemicai Inuustrii s Lid, Biilin(.ham 
Dimsion, Clyde W hail, N W oohvich Rd , L 16 HO 
Nobel House, 2, Burkuigharn Gale, S W 1 221 

Impromd Wood Pavtmpnt Co, I.id , Blarktriars 
House, Ni-u Bridge .St , E C 4 It’ - East Green- 
wifh 265 (ad ) 

Inns is. Co, Lid, Bank Hoiist, 286, Pciitoinille Rd , 

IN 1 233, 439 (ad ) 

Insulaied CoNCKi IP Pipe Co, I.rii . Littleton Lane, 
.Shepperton, Middlesex KO —.Steel House, T olhill 
,St , S W 1 2 14. 282 (ad 1 

Internxtionai Harvtsii k Company op Gi Britain, 

Lid , Hai s estci House, 259. City Rd , E C 1 341.371 (ad) 
IRS, Lid, 10, Ashity Place. S W' I 101 


J 

Jak.ar SvsrPM Congrpte Ltd, 272, .St Vincent .Si, 
Glasgow, C 2 Ik .Shicldhall Wharf. Glasgow, 
Aiidrie 222 

[pAsoNs, E El , & Co . Ltd , Tipton, .Staffs 222 

Jenkins, R , & Co , Ltd , Ivanhoe Works, Rotherham 

1. O — .'\bbev House, Victoria St . .S W 1 234 

Jepscin & Co.. Ltd , 2(1 22, Wellington .St , ShtlEeld, 1 107 

JpRRARD Sons & Co , Lid , 1, Quarry St , Guildtord 222 
Jp-SPPR Mellor &- Co , Lid , Marshall Mills, Holbeck, 
Leeds, 11, Rugby House, 61-63, Deaiiwood Rd , 
Leeds, 7 102. 103 

Johnson, C H (Machinfry), Ltd , Adswood Rd , 
Stockport B — Manchester, London, Nottingham, 
Glasgow 341, 394 (ad ) 

Johnsons Reinforced Concrete Engineering Co , 

Ltd , H 0 — Artillery House, Artillery Row, S W 1 
B 18, Booth .St , Manchester 222, 271 (ad ) 

Johnston Bros (Contractors), Ltd , Doseley 
Quarries, Dawley, Salop LO — 721, Ibex House, 
Minories, E C 3 . . 103, 104, 157, 222, 341, 429 

Johnston, J J , & Co , Ltd , 45, Parliament St , S W I 

W — Coronation Rd , N.W 10 353, 380 (ad ) 

JoNEB, Redfbrn & Co, Ltd, 197, Kensington High 
St , W 8 . 222, 234 


page 

Jones, T C , & Co , Lin , 95, Wood Lane, W 12 223, 277 (ad) 
Judkins, Ltd , Tuttle Hill Granite Quarries, Nuneaton 223 

K 

K & L .SiEELp'ouNDLRs & Lnc.infers, Li D , Ltlth- 
worih, Herts 143. 159 fad ) 

Karrilr Motors Ltd Lulon Beds U3, 429 

KiNr & .Snssrx Coniraciors Lid Eiilli, Kent 
/- O ,120, P.dl Mall, ,S W 1 B Biiniitigham and 
.Southampton 105 

Kpnson, Ai ex , & Co, Lid, V k loiia Budge, Alan- 
chesier, 1 W 16-26 Chapel Si Saltord 101 

Keunp'r Gkppnwdod K Clii . Lid , King’s Lynn 

Norfolk 223 

Ki I roN Pdkiiand Cpment Co, Lid, 7/ O - - VIbion 

Winks .ShefTii Id H Kttton, Ni Stamford, T.iuts 221 

Kpss, W H, Ltd, Hall End Woiks, W lltomwich, 

Sialfs 223 

Kini.’s Aspiiai i Eid , Basin Juiirlion Works, I'.xetei 221, 

438 (ad ) 

L 

Lai ARi.i \i UMiNous Cemeni Co , Lid , 71, Biook St , 

W 1 . 224 

Laidlaw, Drew & Co, Lid, 9, Tosser St, Liiih, 
Edinbuigh, 6 432 

Lani AsHiRE .Sri.Li CoRP , Lii) , /, O - 34, Leaclenhall 
St, E C. 3 Rond Mnlnial\ Dept -Irlam, Nr Man- 
< hester 224 

Langils London I.id . IGI, Borough High St . S E 1 224 

Laurip. At ex , & Sons, l alkiik, .Sioiland 432 

El AD Wool Co, Liti , Snodlancl, Keni 234,343, 

370 (ad ) 

Ef Tournpau, R C , Inc , .4 Jark (Flding &. Co , Ltd 343 
Llwin Road Swlppprs Lid, Virtoii .1 Works, Hill 
Top, West Bromwich L 0 -Morley Hall, 25 26, 

•St George St. W I Siothdi Area — lavingstonc; St, 
Clydchank, (jlasgow 432, 44fl (ad ) 

Limestone Fldpration, 25, Whitehall, SW i 257 (ad ) 
Limmpr is. I'rinidai) Lake Aspiiai i Go, Lid, Steel 
House, lolliill St S W 1 224, 215 (ad ), 305 

Ianpr Gongrpil Machinfry Clo . Linei House, 
Oichaid Si , S W 1 HO Patk Rd , Gateshead, 8 
B Birmingham, Maiiehestei, Liverpool Sheffitkl, 
Biislol, Glasgow, Dublin, etc 343 

Lioyd Boards Ltd , 1 5,,Pi)i imaii St , W' 1 177 

London Ballasi Go. Lid, 55a, Porrliesler Irirace, 

W 2 224, 267 (ad ) 

Lovp.e.Rovr, Gio, & Co, Ltd Megdale, Matlock, 

Hoe Giange (Quarries, Wiikswoith 224, 240 (ad ) 

Lucy, W , & Clo , Ltd , Laglc Ironworks. Oxiorcl 149, 157 
Lumi ey-Savili 1 , Lid, .Snillcrficld, .Ni Stralforel-on- 
Avon 156 (ad ) 

Luiiii R Morion Ltd , See Derbyshiie Stone Ltd 240 (ad ) 

M 

McGaii & Go (Shepfiplu), Ltd, Iciiipkhoiough, 

Shellickl / O —8 10, Grosvenot Gaidcns, S W 1 224, 

274 (ad 1 

Macfari ant, Wai ter, &. Go , Ltd , Saracen Foundry, 
Possilpark, Glasgow, N LO — -80, Giosvtnor St, 

VV 1 103, 214 

McLaren, J & H , Lid , Midland Engine Works, 
Leexls, 10 343 

Mansueld, H R, Ltd , Church Gresley. Nr Burton- 
on-Trent 234 

Manuelle, A & E , Ltd, Eemhurch House, 5, Ecn- 
church St , E C 3 224 

Marsdpn, H R , Eri) , Soho Engineering Works, Sweet 
St., Leeds, 1 1 343 

Marshall, Edward, Ltd , Mortimer House, 167 168, 
Tottenham Court Rd , \V 1 225 
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Marshall Sons C.u » Ltd , Britannia Works^ 
Gainsborough L 0 —Stafford House, Norfolk St , 

W G 2 343, 384 (ad ) 

Martin Black & Co (VViri Ropis), Ltd, Speedwell 
Works, Coatbridge, Ni Glasgow L O -9-10 
Marble Arch, \V 1 343 

Mason’s Portland Cfmtni Ltd., Claydon, Nr 

Ipswich 225 

Master, A - JohT:j \ Gie> & Paituers, Ltd 340 

Matt-Surface Roads, Ltd, 13-38, Chandos House, 
Buckingham Ciatt, S W 1 RO — Burwuod House, 
Caxton St , S W 1 B Bedford, Matlock, launion, 
Cambridge , Llancllv 225, 236 

Maudsia'^ Moior Co, T.td , Castle Maudslay, 
AlccbU r, Warwick 345 

Mhal C^Ontainlrs, Lid. Se\mour House, \Vateiloo 
Plait, S\V 1 U’ -Ellesmere Pori and Renirew 4 34 (ad ) 
MfTROPOI ITAN CJONCRLTI WoRKS, LtD , Irnbl I CoUFl, 

East Molescy, Suiiev 225, 2HI (ad ) 

METROPOt ITAN-\'lCKLRS ElLCIRICAL Co , Lll>, 
Trafford Park, Manchistfi, 17 R O -1, K.ings\va>, 
WC2 149 

Midofhoiml (jranixj Quarkifs (formeiK 1 intiale 
Granite Co, Ltd, of (Jailisic), Hallbankgatc, 
Carlisle 225 

Mil lak's Maliiini r-^ Co, I.id, Pinners, Hall. 

EC2 IE rhorl(\ orks Bishop's SioiUonl, 

Herts 345.392 fad ) 

MiRAf I K Mil I s Ltd . 90, Lots Rd . CUielsea, S W 10 3*15 

Modirn Asphait Fammfnis, Ltd, DiUon Plar< , 
Larklield, Maidstone, Kent I. 0 3, Buckingham 

Place, S W' I 432, 437 (ad) 

Monro, Gfo , I rn , Waltham Cioss, H< rt, •J4''), %9 (a<l ) 
Moori ANns Em. C’o , Lid. Nfsvcivstlc Rd . Lwk. 

Staffs 23'), HS 

Morris &. (lo ^(lHlsrfc.R), Lin, C'.ity Mills, Egtrlon 
St, Clhrstpi RO anti Drftat 13'), I'nrrKatc St, 
Clipsttr 2^6 

Morris CoMiniRCiAi, Cars, Ltd , .Vkleiley F,ti k, Birm- 
tngham, 8 '34') 

Mosorop, 1 iif)s . Co r^iD , 1- 3, Folds Rd , Bolton 33') 
Moss, Wm , & Sons, I.td .N Circular Rd , CrirUe- 
wood, \ W 2 R O — C)ut(ns Rd , l.oughborough 
B- Roscoe St Liverpool, 1 305, 108 (ad i 

Motor Rail Lrn , .Simplex Woiks, Bedford LO — 

34, Nicholas Lane, E G 4 345, lb6 (ad,) 

MoDNrsoRRtL Granitf Co. Ltd, Welfuid House, 
Welford Platt, Lcittster L O 29, Dorset Sq , 

N' \V 1 Qjiarnet --Mount Soirel, Stonty Stanton 

225, 259 (ad ) 

Mountsorrll 'Iarreu Macadam Crj , Ltd, Welford 
House Welford Place, Leicester LO — 29, Dorset 
Sq , N W 1 (Jtiarriet - -Mount .Sorrel, Slonov .Stanton 225 
Mui tiwhlelehs (Commf rc lAL Vkhk i es), 1,1 d , Rcixeih 

Green \\tiiue. South Harrow, Middlesex 345 


N 

Naiional Gas & On. Enciisit Co , Lin , Ashton-under- 
Lync 345 

Nlal, R H , & Cl) , Ltd , Plant House, Ealing W 5 
14^ -Grantham, Lines 345, 361 (ad ) 

Nfdchatfl Asphalif Co , Lin , 19, Grosvenor Flare. 

.S W 1 R 0 —58 \hctoiia .St , .S W 1 W — Naeovia 
Whaif, Fulham, River Rd , Barking B — 554, Erctes 
New Rd , .Salford, 5, Langley Rd , Pendleton, 
Salford, 6, Dovc’niebrae Hd , Rutherglcn, Glasgow 

255 (ad.) 

Nonsmd Roads Lrn , la, Grosvenor Gardens, S W 1 226 

Norcon, Lrn , 349-351, Buxton Rd , S W 9 W — .Sur- 
rey, Staffordshire, Kent, Gloucester, Sussex, Essex 226, 235 
Nordberg Manufacturing Co , Brook House, Park 

Lane, W 1 , 346 

North British Rubber Co , Ltd , Castle Mills, 
Edinburgh, 3, 181 185, Morrison St , Edinburgh, 3 


page 

B — Belfast, Birmingham, Bristol, Coventry, Glas- 
gow. Leeds, Leicester, London, Manchester 346 

Northern & Midi and Couniifs Road Surfac:.ing 
Co , Ltd , 1, East Mount Rd , Yoik 10'3, 346 

Norton Limeworks, Ltd, West Cross, Swansea 226 

Notiik River Quarries (1936), Lid, Nr Saltash 
HO — 56 62, Buckingham Palate Rd , SW 1 
Sales Offite Mcnlienoit, flornwall 226 


() 

Oi DIM., )ack & Cl) .Lin , Halfield, Herls .Ic'ciiti for 
Barbi r-Grcln Co, Caifrpiliar Iracidr Co, 

R G Lf louRNiAir Inc ' 546 , 355 (ad ), 358 (,id ) 

Oi 1) .SiLEsioNE Chi micai. Works, Lid , Dodworth, Ni 

Barnsley M — Baiugh, Nr Barnsliv 226 


P 


Farm K Fkidk , Lin, Viaduct Woiks, Calhciinc St, 

( Exit nsioii), Lcit (.stci LO - '1 alhcil House, Arundel 
■St , W C 2 347 

Parkinson. W , & Co , lion Lane, .SUihloitl, Biiming- 
ham LO -Collage Lain, City Rd , LC I 21 - 
Raphael St , Croitiae .St , Bellas! 154 

Pi rRi ESS Fi Not & Products Lid , Haiefield, Uxbtidgt, 

Middlc'st X 107 

Pi NAuiii CciNCRi 1 1 Co , ( 1927). Li D , Liiwct Pc iiaith. 

Glam 22b 

Pi.M FE Qi ARRii s Li 1 ) Ni svlyu. Pc nzanct 2/0 — 'iD 
62, Buckmgiiam Palace Rd , S W I 226 

Pfniiwan Dock tk Concriil Co. Liu, Pc iilcw an, 
Coinuali 226 

Pfrkins, F , 1.11), 7 3, Lincoln Rd , Pcierbourngh 347 

Philips I.xmps Ltd, ('ciiluiy House, Shalltsbuis 
'\\cnue, WC2 21 -Glasgow Manilvsiii New- 
castle ISirmiiigharii, Biistol, Blaikbuiii, NoUinghani, 


Liverpool, Leeds, .Sheffield Ediiibuigh C.irihff 161) (ad ) 
Piioi Ntx Eni. Co , Lin . Phoenix Works, Cliartl, Soms 

L O — Chea))siile, E C 2 317, 389 (ad ) 

Pickup, FI , Lin , Roscoe Si , Srai borough 2'35 

Piki.Gfo.LiI) , Equipment WorLs, Alma Si .Birnnng- 
4iam, 6 B — Lquipnient Woiks, Riipeit Rd , N W 6 
Equipment Works, Clock lowei Yard, Bristol 1, 
Faiuiprneni Works, OIcIIkIcI Kd , Salloid, 5 102, 

103, 104, 347, 390 (ad ) 
I’oDi, J & 1' , Ltd . Jlaylt, Cornwall 348 

PcKiLLV. Hlnhs N Son, Lid , 72, John Bright Si 
Birmingham, I, I '3 16, Digbeth Birmingham 5 348 

Potter, F W , ik Soar, Lin Phipp .St , L C 2 '348 

PowEi I DuitRXN Ltd, By Products Sales —113 115 

Buie Si , flardilf 227 

PRrMiFR Biiumen dk Asphaltf Co, Inn, .Straifoid 
Markt t. E 1 5 227 

Premier Pi ani dk Hirf. Co , Ltd , 48, Builinglon Rd . 

Islcwoith, Middlesex 353, 364 (ad) 

Prf-Pilinu. Surveys, Ltd, 4, Queen Anne's Gate, 

S W 1 50, 55 (ad ) 

Prestwicii, J A , S, Co , Lrn , Northumbei land Park, 

N 17 348, '385 (ad) 

PREsiwieii, Wm , & Sons, Ltd , Clalleywhite l.ane, 
Dronfielcj, Nr .Sheffield 227, 305 

Pries TMAN Bros , Ltd , Holderness Foundry, Hull 

L O —28, Vit tona St , S W 1 348 

Put,SLEY, Jos , & Sons, I^td , Lawrence Hill, Bristol, 5 367 (ad ) 
Puli en, Fricok A , & Co , Empire Works, 58, 

Harleylord Rd , Vaiixhall, S E 1 1 70, 74 (ad ), 348 


Q. 

Quee-nsbury Enginefrino Co., Ltd , Cumberland Rd , 
.Stanmore, Middlesex 103, 110 (ad.) 
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Radiovisor Parent Ltd , I, Stanhope* St , N W I 103 

Ragusa Asrhaet? Pamnc. Co , Ltd , 25 27, Oxford St , 

W 1 B — Birmingham Bouincmouih, Brighton* 
Liverpool, Mam liestci , Ntwtasile, Nottingham, 
Worthing, Luton 305 

RANsoMts & Rapier, Ltd , Waterside Works, Ipswich 

L O —32, Vitiona St , S ^V 1 34tt 

RiTir(iiN(» Roadsiids Lid Booiiitown, llahiax* 

Vorks 102, lOL 113 ^ad ) 

RhSMAi S^tts Lid. 54, X’utoiia St, SWl U 

Resniat Sidings, (Uulsea Basin, Lots Rd , S W 10 227, 

240 (ad ) 

Ri-vo Ri 1 CTRic C<j , Ltd , 1 iplon, StafTs LO 30 M, 

(jt O^iKin St, ^v]ngsvva^, W C’ 2 B Balm 
C3iaml)crs, 50, VVelliiiglon St Glasgow, C 2, R(\o 
House, PaiMUiage, Mamluslei, Reno House, Lie der- 
ick Si, CardifT, 22, I, Idem Sej , \e ue astle -on- I vm 


30 Park Cross St laeds, I 151, 157, Ih 1 u*d ) 

Kibri 1 SDALE Cl MLM LiiJ Cli t liei Of , Lane s 227 

Rip-liiis Lid , Ihll Si , Slu-fHeld, 2 350 

RlNe.VN f)()D, 15 J , t's Co, Lii) . 15, Pailianient Si, 

S W' ] {()» (ad ) 

Road \fAiNii-NANrh ^ Sr<wr Si ppi s Cei, 1 ii>, 
Qjiieenslxii V Heiusi', South Kfiisingloii, S W I 2t)3 (ad ) 
Roadi 1 ss TkAe iieiN Lid, Guiuurshuiv Mouse, 

Hounslow , Mieldlese \ 350 


Roads Ki-constri ction (1934) I id. Sion< !<■ igh House, 
fionu, Soins LO Sloe kl<.\ Latit, West l)iavt<»n, 
Middx B ' Midland Bank Chambers, Salisbuf\ 
ir — Te ign \ alle \ Ceuiereie C-o , Trusliarn Chiiel- 
leigh, S I5e\e>u, Melts Road Coiiert'tf Weirks, Me !ls 
Rd Station, TSi J'loiue., Sonis , Stocklev Lane, 

West Diavlon. Middlesex 227. 250 fad ). 251 (ad ), 305 
Rotifris, 1 nos f\\ i siminsii r). Ltd 23 Qne‘e-n 
Xniif’s (jate. S \N 1 IT W elliugboioLigh. Glais- 
dak. Xork, W’huwK k Batts Coonihe, Sums , Wie k- 
wai, (dos , 'I'liiapsion, Noitliariis, Bu< kingliani, 

(d Linlord Wiavsliur\, Bucks 227, 4H (ad 1 

Kohinson \\ AXhD Paper Co , Lfi) I'lshponds, Biisleil 

220, 241 (aet ■ 

Robson, fOo, eV Co iConmsors), Lid, lahpse 

laigme'e ling Works. Hodgson S( Shelheld, 3 350 

Ren At Label Raciory, Sirailord-on- \von 105, 100 tad ) 
Ruberoid Co , Lid , Conmionut dtli House., Ne.v\ 
Oxford Si. W C i HO High Heiihoin House 
W C’ 1 IL - Biiinsdown, Middlesex, Gianion, 
Ediiibuigh B — bb] Coiporaliori Sl , Hunung- 

liani, Caroline Part, \\ est Sluirf Rd , (jianton, Ldui- 
huigh, 700, Che'stci Rfl . Slrefloid, Mancbestei, 

57-59, Gt Paiiuk St , Beltasi Staiion Rd , Walker, 
lVe\v(.aslJe-on- I'yiiL 107. 228. 275 (ael 's 

RusroN-BuGYRUs, Lid, Lxc«i\aioi Woiks, Linreiin 

LO IinfR iial House , 15 19 Kingswnv, W C 2 350 

Rutiieriord On Bvrnfrs, Ltd, 1. Ntiirall Si , N 1 350, 

393 (ad ) 


S 

Sadler & (Jo , Lid , Middlcsbiougb, Yoiks 228 

Sai -FrRRK irp & I’rading Co , Ltd . 748. Fulham Rd , 

S W b LO --1 19, V le toiia St . S 5V I 228. 269 (ad ) 

Saxton (Jo (London), Ltd , Spiing Place, Kentisii- 

lown, N \\ 5 353, 374 (ad ) 

Schramm, A - John A Grey 5^ Partners, Ltd 340 

Scientific Roads (Nokihlrn), Ltd, Station Rd , 
Shipley Yorks IF — Shipley, Yorks, Redbridge, 

Hants , Queens Ferry, Cheslfi 229, 432 

Scientific Roads (XXfsilrn), Lid, Quteiis Ferry, 
Chester 229 

Scottish Tar Disth lers. Ltd , Lime Wharl Chemical 

Works, Falkirk 229 

Sfalocrlie Products Lid , Atlantic Works, Macbeth 
St , W 6 229, 432 


pa^e 

Sharp, Jonfs &. Co , Ltd , Bourne \ alley Works, 


Parkstone, Doiset 235 

Siemens Ellcirk Lamps & Supptii-s, Lid 38-39 

Upper lhame's Si , E (J 4 152, IGI (ad ) 

SiEMi NS & Glnerai Lik'iric Rahway Sk.nai Co, 

],ri) F.ast Lane, Wernhley, Middlfsex 105 

Skinm-r, W a , Cilv XVhaif, Long Ditioii, Siirre s 107 

Skxhtx Ltd , Brunei Rd . \cton, \\ 3 350 


SMiarLi V Bros I.,n> Eagle Iron Woiks, Bclpe i, Derby 352 
Smiih JejKN (London, Lj, Inn , 109. Slialu*sbm> 

\veiuic, \\ C2 IF HainauU XV'oiks, Cliadwe'Il 
Heath, Fssex 352. 35f (ad ) 

Smiih, J hos Sons (Rodi ts ). Ltd Ciane <S.. Lxeava- 
len W'ei! ks, Roeilev Leeels LO -25 Vutenia Sl , 

S W^ 1 352 


Smiih. Wm , &. Sons, (iierxe Works Barnard ('asllt, 
Duihani 105, 432 

Seiii Ml CMANie s. Ltd , 123 Vie lerna Sl , S W 1 50, 54 fad i, 

70, 73 (ad ) 

SeiRHO l.iD, Wnking, Surrey 229 

Semm Ce>Asi C\si CoNt rf iL Co , Lri> , 3. I he Broad- 
way, WimblLclon. S W' 19 II London and 
Chatham 229, 235 

Soi'iH Kasifrn pNe-iN? FRTNfr Co , T.ri), Ditlon Plaee, 
Laikfield, Maidstone LO — 3, Buckinghaiu 19ace, 

SW'l ^ 353, 437 (ad 

SoriH Ml neopoj 1 1 an Gas Ck) , Piodmis Dfjrl Regis 

House, King William Si . E (' 4 229 

SpLie.Hi , L J , &. Par infrs. Lid . 7, Bath Rd . 1 hale liain, 

Nf w4>ur\. B( rks LO Iddes)(*igh I louse, Caxlon St , 

S U 1 305, 310 lad i 

SptrNCRooVF J^ri) , 7 Pnmes St. SWl, 3-7, Old 
(^men Sl . S WM 2 30 

Se.)n\Ki Grip RuNioneiMLNi (Jo i'I.ondon), Lid, 

20 Aslile V Plaee, S W 1 B W indniill Rd , Sun- 
bury-on-Ilianies. Balli Rd , Biislington. Bristol, 

Fcam \ alle‘> J rading Estaie. Gale sheatl-on-3 yne 
Chape Ihidl liading J'Atale, Airdntx Seoiland 230 

Sl Ai roKDSHiRi CJiiLMU'Ai ('o ( 1 9) 7b Li D , Chatterlf^ , 

1 uiistali, Slokf -on- 1 re nt 2 3f) 

SiANDAUD SiiiL Co (1929) J.. 1 D. 72, Parley Way, 

(Jreivelem 352 

SfANieiN Ironworks (Jo, Lid, Ni Ne)liingham 157, 

230 235 

SiARK ^ Ltojiiin . (>5, Bath St , (ilasgow', C 2 2 30 

Siiiiw'AA I ID, (.)ueensgale* Works, WoK e i liainplon 
LO Me>rle\ Hall, 25-2b, Sl (itoige Sl , Hatu>vei 
Se| , W' 1 107 

SiiicoN (Indhsjrtai Fioors), Lid, ClifTords Inn, 

E C f 107 

SiF\i-\ FvMiri SIGNS, Tdd. C^uee nsberr^ House, 18, 

(.^ueeiisbc 1 1 V Place, S W' 7 230. 263 lad ) 

Sifwakis & Lloyds. Ltd, W'ineliester Heiust , (^lel 

Bie>ael Sl , L CJ 2 158 (ad b 2 30 

SiONi YCOMBE Limi Sponi Co , L FD , Nfwlon \bbot, 

Devon 2 31 

SiomiRi & Pmi. I, id, Bath, Soins LO -38. 

Vietoiia St , S W 1 352 

SrRAND HiRiNe, Co . 1 ID , la, Bramwell Place, 

Wandswoitli Rd . S W 8 353, 373 fad ) 

Streffer, a (!k Co , Ltd , Catteshall WOiarl, (Jodalm- 
ing, Suriev 231 

Stlbds, W^ B, & Son, Progress Works, Hawksworth, 

Notts 4 32 

SuGCj, W'm , & (Jo , Lid , Ranclagli W oiks ChapUrSt , 

S W' 1 15L 165 (ad ) 

SuMMERSON* R , iL (Jo , Ltd , 44, Galgate, Barnard 
CaslICj Co Durham 231 

Swan, Thos, & Co, Liu, Tudor Lodge, Ihe Paik 
Che'lienham W — Love Liane , Rugelev, Staffs , 
Consett. Co Durham, Colnbrook, Bucks , Beailey 
W'arwicksliire 231, 270 (ad ) 

Sykes, Henry, Ltd , Southwark St , S pj 1 , Weiolwich 
Rd , S E 7 352 
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Tar Distillers Ltd , North West House, 1 19-125, 
Marylcbone Rd , N W 1 W — Pmxton, Notts 231 

Taroads Ltd, 21-22, Old Bailey, EC4 231,305 

Tarpen Enoinefrino Co , Ltd , Ixworth House, 
Ixworth Place, S W 3 W — Coronation Rd , Park 
Roval, NWIO 105 

Tarslao Ltd . Economac House, Wolverhampton 

S - -Tees Bridge, Stockton-on-Tees 231 

Taskers of \ndovfb (1932), I.td , Waterloo Iron 
Works, Andover, Hants 352 

Tecalfmit Ltd , Ct West Rd , Brentford, Middlesex 352 
Thames Tar Prodi.cts Ltd , \bford House, Wihon Rd , 

5 V\' 1 238 (ad 1 

Thomas, T .S , d. Sons (Lyunfv J, Lid , Lydnev, Clos 231 
Thompson Bros (Enl i, Lrii , Cilmore Works, 
Gilmoie Rd , S E 13 352, .360 (ad ) 

Eillev' Lamp Co, Brent Woiks, Brent St, NW4 
L O.- 33, Sac kville St , W 1 396 (ad 1, 432 

Tonfanu flRANiii Qijarries, Ltd , Tovvyii, Meiioneth- 

shire 231 

Treiullan (Cornwall), Quarries Ltd, Nr, 
.Saltash H O ,56 62, Buckingham Palace Rd , 

SW 1 Local SaU‘‘ OJ]i(e — Menheniol, Cornwall 231 

Trfwhei I A Bros Pta , Lid , Rolfe .St , Smethwick, 

Birmingham 352 

Trianco, I.td , Imhei Court, East Molesey. Surrev 
W — Trianco Works, The .Mount, Hamvorth, 
Middlesex 352 

Trist, Huber r, H P , & Co , Ltd , Top Dog Works, 
Brislington, Biistol. 4 352, 372 (ad ) 

Trollope & Colls Ltd, Troroll House, 41-44, CU 
Queen .St , W C 2 235 


Twisteei Reinforcement Ltd , Alma St , .Smethwick, 

Staffs /- 0 - -6, Buckingham Palace Gardens. S W 1 

231, 273 (ad ) 

Tyler, J A , & Co (Enchneers), Ltd . County Cham- 
bers, Bath Rd , Hounslow. Middlesex 242 (ad ) 

IvRiE, Gf.o , & .Sons, Lid , 10, 11 & 59. Holywell lame, 

E C 2 4 32 

U 

Uni-Gun Ecjuipmfnt Li d , 2, South Audlev St , W 1 386 (ad ) 
Universal Rubber Paviors Ltd , Audensliaw, Nr 

Manchester 3T- -India Mill, .Stockport 105,2 52 

V 

Val de Travers Asphalte Pavtno Co , Lrn , 21-22, 

Old Bailey, E C 4 B -Birmingham, Canterbury, 
Exeter, Glasgow, Lincoln, Liverpool, Manchester, 
Newcastle 232, 253 (ad ) 

Valtxhali Motors Ltd , Luton, Beds 352 

ViALiT Co., Ltd, Two Gales, Maidenhead Court, 
Maidenhead, Berks 432, 435 (ad ) 

Vulcan Motors I.td , Victoria Works, Maidstone. 

L O - -Grand Buildings, Trafalgar Sq , W C 2 B — 

Cable St , Huddersfield 3.52 


W page 

Ward, Thos W, Ltd, Albion Works, Sheffield 
L O — Brettenham House, Lancaster Place, W C 2 
IV — Inveikeithing, Preston, Briton Ferry, Hayle, 
Milford Haven, Grays, Silvertown. Glasgow, Tinsley, 
Middlesbrough, Baiiow, Birmingham, Longton, 
Newark, Denby Subndmry Worki -Lowinoor, 
Rotherham, Ketton, Widiies. Leeds. Darlington, 

Dry brook, N Wales 232 

W'arsop Pf FROL Drili & 1 DDLS. I.TD . 27. Regent Si , 

.S W I ^ ---.Vldndgc, Staffs , Bedford, Belfast, 
Glasgow, Leeds, Newport (Mon), .Stockpoil, 
Taunton B O — 12—18, Friai Lane Nottingham 

352, 388 (ad ) 

Watts. E R , & .Son, Ltd . 123. Camberwell Rd , S E 5, 
lt)8, Victoria St , S W 1 46, 52 (ad ) 

WFsr, A , & Partners, Ltd , 4, .Mibey Orchard St , 

S W' 1, 36, Broadway. S W 1 107, 1 14 (ad ) 

We.st c»e Enc.iand Road Meial Co Ltd. Porthou- 
stock, .St Keverne. Nr Hclston HU 56-62, Biick- 
ingham Pahicc- Rd , S W I 232 

Wesffrn Hire Cio Lrii , Central Chambers, Fiahng 
Broadway, W 5 KG -4, Hathaway Cardens. W 13 
IF— -Canal 5'aid Haves Rd . .Southall, Middx 353, 

379 (ad ) 

Whiiiev, Moran & Co, Ltd, 5, Old Hall St, 
Ltveipool, 3 432 

WiiiiwicK Granite Co, Ltd, Whitwick. Coalville. 
Leicester I. () -23. Queen Anne’s Gate. W’esi- 

mmster, S W I 232 

Wild, Gio (London) Ltd. 101 Uphill Rd , Mill Hill. 

N W 7 105 

Wilson. Ali \ , (Aberdeen) Ltd , Ashgrove Rd 
Engineering Woiks. Abcidecn 353 

WiNc.FT I.iMiiEi), Rochester, Kent /. 0 Wmgcl 
House. 24, Grosvenor Gardens, S W' 1 B —Birm- 
ingham. Bristol, Exctei Leeds, Liverpool, Man- 
chester, Newr.Tslle, Nevvpoit (Mon). Ramsgate, 
Romfoid, .Sheffield . .Southampton. Glasgow, Edin- 
burgh Abeidcen. Dundee, Belfast, Dublin, Limerick 

353, 381 (ad) 

WiRKSWoRTH Quarries Lid, Bank House, 286, Pen- 
tonville Rd N 1 233 

Withers, H G , flo . St .Mary’s Works, Stalhatii, 
Norwic h 353 

WooDBURV Quarries ( \sphali d. Pdbiic Wore-s) 

Ltd, Noiwich Union Chambers. Angel Plate, 
Woicester II O -Norwich Union Chambers. Con- 
greve St , Biiininghaiii, 5 233 


Y 

Yorkshiki SwircHGEAR Jk Enc.ineerino Co , Ltd , 
Meanwoocl, Leeds, 6 LO —Grand Buildings, 
Tralalgai Sq , W C 2 102, 105 
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INDEX OF TRADE NAMES 


Tradt Name 

Product 

Pflgf 

Abercrete 

\ 

eminent 

212 

Aberthjiw 

Cement 

212 

A1»«rtoih« 

C.eir\< nt 

212 

ACD 

Cla\diRpers 

3^8 

Acme 

Stone cruthers 

310 

Adameiit 

FlaK'i 

214 

ADB 

Dram hlork J**'} 

(ad ) 

AEG 

Commcr<.iaI vehiclt s 

120 

AKSte 

Screen clr)ihs 

i4<) 

Ajax 

Ston* rrnshers 

MH 

Aidwych 

Street lighting fittings 

150 

AU-weather 

T yre treads 

J40 

Alphastic 

Uuunirn 215, 441 

(ad 1 

Anglomac 

Bitumen compound 

221 

Anglophalte 

Bitumen hindei 

22^ 

Angloapray 

Bitumen t ompound 22 ^ 4JiWa(l ) 

Aquatitc 

Manholes, gullies, etc 

235 

Arcb 

1 ar holler 

n? 

Armonrcrete 

Bituminous topning 

221 

Aacamat 

Asphalt 212, 24R {ad ) 

Ascamula 

Lmulsioii 212 2 tH 

Aabbnry 

CJnttiiig machines 

420 

Asphaltmac 

BiUiunnous matriv. 

227 

Asphaltic 

Bitumen rompmnid 

215 

Aapholeum 

JLiquul bitumen 

217 

Atlas 

Air compressors 

m 

Atlas 

Ko»td maikmg 



paint 

2J(» 

Atlas 

Pi esc isalise 


Ruskilla 

paint 

2i(* 

ATM 

Tidlhc signal 



cquipnir iit 

101 

AutoClsx 

Ro,id trartu sigiuls 

105 

Axtec 

Bitumen emulsion 

225 

AxtecUne 

Koad line paint 

2 

Aztecmatt 

\sphali 

225 

Back fritter 

B 

Cii itliri)' machine 

420 

Baldock 

T ie< irii light 



fittings 

1 f(> 

Bantam 

C.oniitK rLuil '^-1 

122 


vrhit Its 

420 

BascreCe 

Panel fcrii ing 

222 

Becmulse 

[ji emulsion 

210 

Becspray 

koad tai 

210 

Bectapbalt 

'Jar bitumen 



compound 

210 

Bedford 

C oiiumrcial vehicles 

352 

Bicrete 

C 'ast conert it 



products 

213 

Bideford 

Grave 1 

221 

Biro-Phalt 

Asphalt c trpri 

228 

Birophalte 

Cirariiif 

232 

Biro-tar 

Refined tar 

228 

Biro via 

Asphalt bindei 

228 

Birovia 

Bitunuiiuus 



emulsion 

228 

Bidte 

Asphalt grouts 

217 

BItrin 

Bituminous 



compounds 

220 

Bitrin X 

Road surface 



dre ssing 

220 

Bitukold 

Asphaltic bituminous 



erniiNioii 238 (ad ) 

Bitniac 

Verge compost lion 



and road marking 



paint 213, 23h 

Bitamulsion 

Road dressing 

438 

Bitnphalt 

Koad compound 213, 2(32 (au ) 

Bltuprafe 

Concreting paper 

222 

Bi-way 

Idectnc lantern 

149 

B-J-D 

British Jeffrey- 



Diamond 

335 

Blake 

Stone breaker 335, 3(35 

Bine Circle 

i dement 

215 

B.R. 25 

Cloncrete mixer 

134 

Bricktor 

Wire lattice 271 (ad ) 

Briffsfalt 

Koad surfacing 213, 2b2 


Broomwade 

Road machinery 335, 372 

(ad ) 

Brotox 

Non-toxit tar 

219 

B. V. 

Concrete Hags and 



kerbs, etc 

217 


C 


Caliroe 

Hydrated lime 

221 


Trade JVaiar 

Product 

Page 

Gallmdcr- 



Hamilton 

Bridires 51 (ad ), 107 

Can Car 

Tar sprayer 

335 

Carpave 

Fine toppings 

214. 22b 

Carryall 

Scrapers 

347 

GatarplUar 

1 raclors 34b 

155 (ad ) 

CaCaeyca 

Reflecting road- 



studs 103, 105 

1 1 1 (ad ) 

CAE 

Jointing 

22rt 

Cemen ca tion 

( ^insolidatiiig 



foundations 

4V2 

Challcnfe 

Expansion jointing 213, 

2()2 lad ) 

Champion 

Piieuniatic breakf rs 

3J8 

Gheecol 

(lemeiil grouting 



igcni 215, 

!09 ( id ) 

Ghonbit 

1 ujuid bitumen 

22M 

Ghonia 

Bitumen emulsion 

229 

Chon Car 

Tar-bitiiinen 



fotri pound 

229 

Giment 

Aluminous 


Fondsa 

cein»*ni 

224 

City of 

Refuse colh i ling 


Orderly 

and sanding truck 



i9l (ad), 

42B, 4 f I 

GK3 

faunnirrcial vehicle 

44!. 129 

Clarmac 

Road machmery 


Climax 

Road lools 337. 357 (ad ) 

Cloverleaf 

Cone 1 etc machinerv 

!4 } 

CMC 

Bitumen tnixi rs 

!(>« U<i ) 

Colade 

Bitumen emulsion 217, : 

2b\ (ad ) 



395 

Colas 

Bitumen emulsion 215, 

141 (ad ) 

Colascure 

(Concrete cunng 



emulsion 215, 

441 ('ul ) 

Golasfxlc 

Asphalt 215. 

4H (a«l ) 

Golaamix 

ImvulsKui 215. 44! (at! ) 

ColasCak 

Lmulsion 215, 

44) (ad ) 

GolbiC 

1 inulsifutl bitumen 

215 

Goldcoac 

Bitumen tmiilsion 

21 5 

Gold Chon 

Bitumen tnuilsiuii 

229 

Coldress 

Bitumen emulsion 

111 

Golfix 

Bitumen emulsion 213. 219 (ad ) 

Golfrip 

Filled bitumen 

21() 

Colmiilaion 

C !old emulsion 

21 ! 

Golorcrcte 

(coloured cement 

215 

Goltrin 

Bitumen emulsion 

n^, 4!B 

Comet 

Ignition (or gas 



lighting 

144, 155 

Comraer- 



Handa 

Tiat loi-traUcr 

338 

Compactum 

Patent hot aspli «!t 

222 

Conlay 

Com redtig panel 228. 24! (a<i ) 

ConCacC- 



packaae 

Signal cqiiipniriii 


Cornwall 

Sl«>nelirrakcr 

JJO 

County 

Octicial purpose 



truck 

42H 

Goverbond 

Keinforcing bars 

232 

**C R.” 

Bitumrii and 



asphatuc eniut* 



sions 

21(5 

Creteprofe 

Coucreiing f»apcr 

222 

Cab 

I x< A\ ators 

348 

Gumflow 

Mixing inaehmc 

343 

Guiraaa 

Biiuminotis anti- 



corrosive 

23b 

Guteliac 

Road marking paint 

2(>3 (ad ) 


ly 


Dammann 

Asphalt 227, 

250 (ad ) 

Davey 

(iOinpresscd air 



ccjuipriient 

138 

D-G 

i ipper 

3 38 

Devon 

Cast stoae products 

216, 233. 



234 

Diaflex 

Chassis mounting 

33R 

Dilox 

Electric lantern 

148 

Drewry 

Eoconiutivcs 

338 

Druid 

Cement 

212 

Dulasclc 

Expansion joint 



hllmg 

217 

DancophalC 

Gravel coated with 



bitumen bmder 

217 

Dao-dome 

I lee trie lantern 

148 

Darable 

Stieet name-plates 

107 

Dnraline 

1 raflic line paint 

103 

Daeax 

Cranitc setts 

400 

Dcu-ofrip 

Bituminous carpets 

232 


Trade J^ame 

Ptoduci 

i. 

Page 

Exlinf 

Stieei lighting 



fittings 

150 

ExttfaSt 

Bitumen emulsion 

228 

Eclipse 

(>as lantern 

153 

E.D F. 

Last Dereham 



1 oundt y 

3!H 

Egerton 

Road marking paint 

23ti 

8000 

Gas lamp 

14J 155, 

Elxstite 

Coloured sealing 

165 (ad ) 


compound 218. 278 lad i 

Elastrex 

Bituminous com- 



Iiound 

111 

Eleco 

‘street lighting 

145 


(itimgs 15t,, 

Ibb (ad ) 

Electro-matic 

Signal cqiiifrmeiU 

99. 101 

Elkington 

Manlioh 


Gatic 

( o\ ers 

2H4 (ad ) 

Era 

Moiic 1 1 u.shing 



eriuiinnem rnalerul 

MO 

Everhot 

Smoothing n on 

343 

Everlastic 

Roatl joiiiiiiig 

221 

Expamet 

Expanded steel 



t oncrete slabs 

107 

Expamet 

Rcinloiccmenl 



fd)>l IC 

2IR 


F 


Fabroaeal 

(.oiuritp Proofing 
solution 

215 

Ferriphil 

Asphalt 

229, 432 

Ferrocrete 

( 'emem 

215 

Fillcroid 

Uituniinuiis matrix 

213 

Firmoaec 

Woml j)aving 

20b, 212, 
2()5 (ad ) 

Firthaf 

Steel giader blades 

MB 

Flapper 

Flesrcell 

1 ai spraver 
Lxpansion loml 
tilh r 

337 

218. 278 (ad ) 

Flyer 

( irilting machine 

429 

Folkeetoae 

Fordson 

( ?as lamp 

140, 154 

Major 

1 rat loi 

341 31)9 (id) 
218 

Forticrete 

Paving flags 

Forum 

Piles 

70 

417 Cement 

Ornent 

215 

Franco 

liaflit signs 

101 

Frank! 

!*ilcs 

70, 71 (arl ) 

Fnllersite 

Int rt slate flour 

217 


L, 


*‘C*» 

1 >irsrl rollers 

134 

Gaieman 

Riilrbei itavirig 

210 

Gatic 

Manhole covers 234, 284 (ad ) 

G D 

Rollers 

334 

Geopi 

J rcru h braces 

340 

Glrlinf 

Ki irifori ed Concrete 



standards 

162 (ad ) 

Golden Ray 

1 lecinc light (tilings 

145 

Goodlara 

Faints 

239 

Good-win 

koad tnai limi rv 

2J8 

Griffin 

Piilvcri7ing Mills 

335 

Griffin 

Rollers 

340 

Grittite 

Bitumen coated 



slag 

224 

Gnnite 

Bridge rejr.uiing 



materials 

432 


}{ 


Handy 

1 ar sprayer 

335 

Hardamac 

Bitumen coated 



hus.'ilr 

219 

Hardy 

Rippers, augers and 



pneumatic 



diggers 

340 

Hartlid 

Manhole covers 234, 279 (ad ) 

Hawkina 

Permanent traffu line 

101 

Hercules 

Puhen/mg Mills 

335 

Herculoid 

(. oncieting paper 

222 

Hexacrete 

Concrete paving 



blocks 

214 

Highway 

Surveyors level 

52 

High Wing 

Snow plough 

429, 4J0 
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HIGHWAY ENGINEERS’ REFERENCE BOOK 


Trade J^ame 

Product 

Page 

Hisrade 

Stieei iiame-platet 

105 

Holma 

Sand 

221 

Hottrin 

Bitumen comiioiuid 

223 

Hydraaic 

Waterproofer 

221 


j 


Ibeco 

Kraft paper 

216. 272 (ad ) 

Ideal 

Refuse cnlicctor 


428, 431 

no 

Lubricant 


330 

Imperial 

Stone breaking 




plant 


333 

International 

Tractors 


341 

Ittvicta 

Cold bitumen 

220, 

244 tad ) 

Invictak 

Bituminous emulsion 

220 

Ittvictamia 

Bitunnnoiis binder 


220 

Invictea 

Asphalt carpeting 




material 


220 

lavictnmen 

Bitumen dressing 


220 

Ivorite 

Stieet name-plates 


105 


J 

I .A P. Industrial riiymM 34H, 385 («id ) 

obit Expansion jointirig 122 

ofo Road studs 108 (ad ) 

ohfliBon Road efiuipmriit 341. *130 

MtM Soper Cranes 343 

onior Mixer 343 

K 

Korlite Road studs lOJ 

Korrier* Commercial 

Bantam velncle 429 

Karricr- 

Yorkahire Gully emptier 420, 430 

K<B. Granulator 333 

Kaa Klampa For cuiiatrurtuin of 

guard rails 105 

Kaith Gas street lightim? 153,150 

Kclmac Bitummouji coated 

lirncstune 221 

Ketco Onient 223 

Ketc<»crete ( 'emrnl 223 

Kolnol Bitumen emulsion 214 

Coiureliiig paper 222 

Kabit Stone breaker 347 


L 


Laurie 

'I railers 

432 

Lead Wool 

Pipe jointing 



material 

234, 370 (ad ) 

Leaf Lifter 

btreet cleansing 


rnac hiiic 

420 

Lightning 

Cement 

215 

Linasco 

C’.oncrete pipes 

234, 282 (ad ) 

Lindaay'e 

Patent 

buiface fabric 

215 

Lion 

Excavators 

34H 

Lion 

1 ubncani 

345 

Uttle 

Pneumatic 


Champion 

breakers 

338 

Uttle Giant 

(Concrete mixer 

347 

L.M.R 

Diesel engines 

343 

LockanlifC 

Manhole covers 

235 

Locklid 

Gully covers 

234. 279 (ad ) 

Lomix 

Bitumen emulsion 



G7, 214. 249 (ad ) 

Lomix R 

Mixing emulsion 

214 

London 

Gas lamp 

136, 138, 155 

Lug 

Wood block 

206 

Lynx 

Road marker 

103 


M 


Macamic 

Bitumini/rd granite 225, 259 (ad ) 

Maharajah 

Lorry 

345 

Maharanee 

Tractor unit 

345 

Majeetic 

Gas lantern 

138 

l^jor 

Petrol engine 

337 

Maagaall 

Thrust borci 

341 

Maater- 

Mixer 

Mixer 

340 

Maeterphalt 

Granite, etc , coated 


with bitumen 
binder 

217 

Maatlco 

Bitumen binder 

223 

Maeticold 

Bitumen emulsion 

223 

Matobnr 

Reuiforccment 



fabric 224, 

274 (ad ) 

Maxibrater 

Vibrating table 

394 (ad.) 

MaxUl 

Gas lanterns 

136, 137 

Maxilla 

Gas lanterns 

143, 154 

Maxima 

Lubricant 

334 

Masda 

Electric lamps 

145 

Maxdalox 

Electric lanterns 

145 


Trade ^amr 

Product 

Poge 

Meritor 

Loriy 

345 

Metalbond 

CJemciit 

225 

Metnx 

Hinder for tar 



carpets 

22*J 

Metro 

lar 

229 

Metro 

Kerbs 

287 (ad ) 

Metrogran 

Paving slabs 225, 

281 (ad ) 

Microptic 

Surveyor’s instrument 

50 

Miga 

Militant 

Piles 

70 

Mark U1 

I^rrv 

345 

Miracle 

Metal bending 



machines 

H5 

Mitre 

Cement 

212 

Mognl Mark 

m 

Lorry 

343 

Monarch 

Chassis for com- 



mercial vehicle> 

JJ3, 428 

Monocrete 

Bituminous 


iiiacadaiii 

220 


Monolaatlc Koatl surfacing 210 

Mono Maatic Road surfacing 220 

Motor^rail Dumper 345. 366 (ad ) 

M.R Diesel engines 343 

Muir«Hil] Dumpers 335 

Muledoaer Uiilldoying nmcliinc 345, 309 (ad ; 
Mulriwhecler Comniencal vefiirles 315 


Mae tang 

Lorry 

H5 


N 


Nacomac 

(.'arpet coat 

226 

Neolon 

'Iraffic signs 

MH 

New Kerb 

Drainage block 

283 (ad ) 

Newton- 

bireet lighting 


Sieray 

fittings 

152 

NimpacCor 

Road evening 



machine 

429 

Nippy 

Chassis 

4 10 

NM 

Craties 

345 

Noneboke 

Dram pipes 

233 

Nondreaa 

Ritummous granite 

2D 

Nonaljp 

Flags 

214 

Norcon 

Reinforced concrete 



products 22<> 235 

North British Pneumatic dull hose 346 


O 


Orbital 

Llectnc light fittings 

14) 

Orolo 

Iratklavmg equip- 

350 


ment 

OtSra 

ricctiir lamps 

147 

Osram 

Elecii ic lamps 

147 


P 


Panther 

Lxeavators 

348 

Patamac 

Bituminous lx>und 



grit 

219 

Pavement 

(Realising machine 

429 

Peeke 

Hand trucks 

353 

Peerleaa 

Penrhyn 

1 cncing 

107 

Groat 


217 

Pcrfecta 

Flags 

214 

Perfex 

Screriiiiig and 



washing plant 

348 

Petaa 

Soil stabilization 


Petae-ply 

process 

Soil stabilization 

70. 72 (ad ) 

process 

70, 72 (ad ) 

Pctraephalte 

Surfacing asphalt 

223 

Phlexo 

Bituminous paints 

238 (ad ) 

Phlexomat 

Phoenix 

Asphalt carpeting 

238 (ad ) 

Rapid 

1 ar boiler 347, 389 (ad ) 

Pillar of Fire 

Traffic si^n 

J 16 (ad ) 

Pinnacle 

Electric light 


httiiigs 

146 

Pioneer 

Gemcnt 

221 

Pioneer 

Portable railway 



equipment and 
barrows and carts 

341 

Planet 

Diesel locomotives 
Rubber-tyrrU trucks 

341 

Pludfer 

Di awing papers 

107 

Plaetigana 

1 ubncaltng guns 

352 

Plavex 

Bridge insulation 107, 275 (ad ) 

Pnemnatic 

Poplar 

Signal equipment 
Street ligntmg 

99 

(ittings 

150 

Poraeco 

Ckincrete pipes 234, 282 (ad ) 

Pre«t|dkalt 

Surfacing material 

227 

Prest^eh 

Tarmacadam Road 



stone. Precast 
concrete 

227 


454 


Trade \ame 

Product 

Page 

Pudlo 

Waterproobng 


powder 

223 

Pomperet 

Concrete pump 338, 370 (ad ) 

Ci 

QX. 

I ree guards 

105 

Qnartzphalt 

Binder 

228 

Quicheat 

Road hcdlcr 

403, 429 

QaickaeC 

Surveyor’s Icv'cls 

R 

52 

Radioviaor 

Road sign equi])- 



meiit 

J03 

Raoe 

Wire screening 

348 

Rapid 

anes 

3bl (ad ) 

Rapier 

Lxravatois 

548 

R.D 

Road rollers 

343 

Real Grit 

Sand aiul aggiegalcs 

‘268 (ad ) 

Rectophat 

Photostat 


Rc prodm er 

107 

Redgra 

Suifai uig 

m 

Regnflo 

Water control 



sysirin 

334 

Regnlua 

Goucretc rnixcr 

334 

Reamat 

Asphalt sin facing 



material 227, 246 (ad ) 

Retread 

Road trcalincnt 



prfxiss 

69 

Revo 

Sircci lighting 


Resilia 

eqiiiprneni 151 

, !G3 (ad ) 

Expansion joint 

214 

Kibble 

( lemcnl 

227 

Ripple 

Light switch 


Control 

coiuhpI 

157 

RIvercourt 

Gas lamp 

15^ 

Roadleae 

Jidcklaving cquip- 



mrm 

350 

Road- 

Roail 


Marakall 

cqitijiini lit 

184 (ad ) 

Roadmender 

Road repair outfit 

429 

Roadresa 

Asphdlur bitumen 

227 

Rochester 

f*as lamp 

154, 155 

Rock 

Coni rclc pijvs 

235 

Rolpanit 

Mixing Machine 

341 

Robco 

Hiiumeti 

368 (ad > 

Rotaped 

Tracks H5 

3()i) fad ) 

Rototherm 

Mdstjt and Bitumen 


1 111 rriiomeirr 

135 

Ronatabouc 

( ranes 

340 

Roys ton 

} lecti ic light fittings 

146 

R.S.C 

Road sweeper 

422 

Rubasote 

Lx|)an.su>n jointing 

21B 

Rubberyl 

Super tar 

223 

Ruberoad 

Concreting paper 

107, 228, 
275 (ad ) 

Rubitite 

Rubber hlled grouts 

217 

RuIRt 

Biiuinmous t arpet- 



mg '212, 2G3 (ad ) 

Rugoaite 

( oateii basalt 

219 

Rytecraft 

Rythmaiic 

Iraffit line marker 

104 

Control 

Lighting swiuh 

156 


s 


Sxfeti-line 

'1 rafhc line market 

101 

Sxftiphelie 

Jhliinirii coaled 



aggregates 

227 250 ud ) 

Sxl-ferricite 

Waterproofing 


process 

228, 2by (ad ) 

S. h L 

Steel Xuhular 



Malerjais 

158 (ad ). 230 

Scutxn 

Building paper 

224 

Sexlxntone 

For colouring 



cement 

229 

Sexiocrete 

SeV 

Adjaedag 

Senligbk 

Proohng products 

229, 432 

Surveyor’s level 
Road danger lamps 

52 

103 

Settaedc 

Asphaltic filled 



grout 

214 

Settlte 

Bitumen coated 


ShntUe- 

slag 

Diesel 

224 

Damper 

Sleray^nxl 

Dumjyer 

Street lighting 

‘313, 334 

fittings 

152 

SUex 

Flags and steps, etc 

214 

SHkmxc 

Road spraying 



material 

226 

Silver Circle 

Tools 

337 

Simplex 

Diesel locomotives 

366 (ad ) 

Skylax 

Thrust borers 

350 

Sirromxx 

Anti-corrosivc pamt 

236 

Sirromite 

Anti-rust paint 

236 

Solo«|Mlck 

Portable tool 

346 

Solatxe 

Emulsion 

428 
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Tradt 

Product 

Pane 

Trade Name 

Product 

Pane 

Trade J^ame 

Produil 

Pase 

SolnCar 

Emulsion 

428 







Sorbo 

F.X])ansioii jointitiK 

229 


r 



\ 


Soathcrete 

Pre-cast conciete 

229, 235 







Speedia 

Concrete mixer 

347 

Tull-Master 

1 railer Mixer 

340 

Valchrome 

( oloui etl asphab 

232 

Speadioat 

1 wist dulls 

338 

Turoxtoc 

Tar compound 

225 

Valeo 

Asphalt bucks 

2}2 

Spianer 

Road Rritter 

42R 

Tardarublt 

Tar bitumen 


Valcophalt 

Bituminous grout 

2i2 

Spot'^n 

Sand predictor 

334 


compound 

214 

Valcoapa 

Road surfacing 


Sprabit 

Fluxed bitumen 

21() 

Turgot 

Brooms and 



material 

2 42 

Spoagrove 

Rcmforccmcnt 



brushes 

428, 442 (ad ) 

Valdez 

Expansion loinl 



fabric 

230 

Turgrunit 

larred granite 

22') 


( oinpound 

212 

Sqoare Grip 

Reinforcement 


Turmuc 

Slag coated with tar 224 

Valdocrete 

Asphalt 

232 


fabric and lining 


Turolenm 

] ar com|>oiitids 

217 

Valdomac 

Grouted macadam 

2}2 


paper, expansion 


Turtuc 

1 ar 

229 

VallbiC 

Road emulsion 

222 


jointing, etc 

230 

Turviu 

Tar compound 

213. 2(>J (ad ) 

Valltar 

C’aipet surface 

222 

Stag 

Crushing 


Tuvintock 

Surveyor’s Instru- 


Valterrazzo 

( 'oloiired asphalt 

2 42 


machinery 

333 


ment 

40 

Vanol 

IJancI cleaner 

214 

Standard 

Suivevor’s 


Terolufl 

Emulsion 

215. 441 (ad ) 

Vee 

Road gntlrr and 


Dumpy 

level 

52 (ad ) 

ThompBon 

Wiiu hrs 

352, 360 


snow plough 

437, 428 

Stantomac 

Bituminous coated slag 

230 

Tiltdozer 

Earihmover 

347 

Velocrete 

( ement 

227 

Star 

Indent rollers 

3t7 

Topdog 

Brake and clutch 


Victory 

Seals for highways 

105 

Staybrite 

Road marking studs 

101 


linings 

352. 372 (ad ) 

Viaaol 

Bituinen eniiilsiiin 

4}2, 435 Cad ) 

Stealcrete 

Cement 

221 

TopBeal 

Sealing coinpotiiid 

218 

Vixen 

I orry 

340 

Stealway 

Pedestrian safety 


Tournacrune 

C 1 ines 

317 

V-J 

Steel road setts and 


ban lers 

107 

TouraapuU 

Farthmover 

317 


kerbs 

222, 234 

Stelcon 

Bicvrlc Block 

107 

Touma^ 

I nr < arryiiig 


Vulcan 

(.loods \ eliicles 

}52 

Stevemalsion Tliturncn emulsion 230, 

2h3 (ad ) 

trailer 

t xravators, etc 

347 




Stevenage 

Elec ti K light fittings 

14b 

Tractair 

\ir compressor 

341 




Stonehenge 

leaving Mags 

21b 

Tractractor 
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TECHNICAL INDEX 


A 

Abrasion, Resistance of concrete to, 1 79 
Accidents and road surfaces, 207 
Acts' — 

Development and Road Fund, 21 
Gener,d Highway, 19 
Highways, 19 

Highway and Locomotives, 20 
Local Government, 19, 20, 23 
London County Council (General 
Powers) Act, 422 
Motor Car, 21 
Public Health, 19, 420 
Restnction ol Ribbon Development, 
23, 88 

Roads Improvement, 23 
Transport, Ministry of, 87 
Trunk Roads, 22, 95 
Administering works of road construc- 
tion, 286 

Aerial surveys, 84 
Ag^egates 
Concrete, 171 
Control of, 174 
Air gas ratio, 133 
Allocation sheets, 288 
Angledozer, 317 
Arterial roads, 93 
Asphalt, 169 
Mastic, 180, 191 
Modern uses of, 189 
Natural Rock, 191 
plant, 331 
Rolled, 192 

surfaces, Maintenaiue ol, 402 
surfaces. Removal of, 403 
Types of, 189 
Attcrbcrg limits, 30 
Augers, 37 

“Autoficx” signal equipment, 105 

B 

Backgrounds in lighting, 127 

Ball and roller bearings. Lubrication of, 

332 

Batching plants, 325 
Base course. Coated macadam, 194 
reformmg, 403 
Bearing tests, 43 
Behaviour of soils, 39 
Behsha Beacons, 98 

Bends (Group A), biting of lights on, 123 
“Bethell” process, 204 
Bitumen, 169 
carpets, 196 

emulsion in soil stabilization, 66 
surfacing roads with, 302 
Bitummous coated macadam, 193 
macadam, 196 
macadam surfacmg, 301 
surfacing, 406 

Bollards, traffic, 101, 103, 116 (ad.) 
Bormg sheet, 40 
Box-type spreaders, 326 
Breakers, Road, 331 
Bncks, 182 

Brick or Concrete Hardcore, lay and 
' roll per sq. yd., 296 


Bridges, Umt-Construction, 51 (ad ) 
British Institute of Engineeiing ’1 eth- 
nology, 56 (ad ) 

BS.S • 

Cement, 184 
Coated macadam, 197 
Road construction, 184 
Street hghting, 143 
Buckeye excavator, 320 
Built-up areas, 93 
Bulldozer, 316 
Burner, Gas, 133 
Burning hours, 130 
Bus shelters, 97 

Butt jointing of coiuretc slabs, 177 
By-pass highways, 90 


C 

California bearing ratio tests, 43 
Car parking, 93, 97 
Carpet coats, 192, 407 
Carriageway reconstruction, 76 
Casagrandc, Dr Aithur, 29, 31 
Cement, 170, 179 
B S S , 184 
Quality ol, 174 
Census sheet, 91 

Central suspension for street lighting, 

120, 122 

Centralized control of stiect lighting, 
127 

Characteristics of soil types, 28 
Chippings 

Labour hours to appl), 301 
Loose, 41 7 

Sq yds covered by various sizes of, 
300 

City areas, 93 

Civil Engineering ConliacUiis, 305 
Class A roads, 87 
B roads, 87 

1 roads, 87, 94 

2 roads, 87, 94 

3 roads, 89, 94 
Classification of soils, 27 
Clay-bearing soil, Compressive strength 

of, 66 

Cleansing of streets. Laws rclaling to, 420 
Clinker, lay and roll pei sq yd , 295 
Coal Commission, 38 
Coarse-grained soils, 29, 40 
Coated macadam, 193 
Base course, 194 
Bituminous, 193 
B S S for, 197 

Code of Practice Committee, 27 
Code of Practice for Site Investigation, 
30, 33 

Cohesion, Definition of, 58 
Cold bitummous emulsion. Surfacing 
roads with, 302 

Committee on Road Safety, 93 
Common Law Right of Indictment, 16 
Compactmg factor apparatus, 179 
Compaction ' 

Machinery for, 320 
Mechanical, 60 
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Compaction ol concrete in confined 
spaces, 328 

Compaction and finishing in soil stabili- 
zation, 62 

Compressive strength ol a clay-bearing 
soil, 66 
Concrete, 170 

abrasion, Resistance to, 179 

aggregates, 171 

Compaction of, 326 

Crushing strength of, 179 

Cubic yds hauled per load, 297 

Macadamized, 182 

Material cost of, 299 

Materials for, 29b 

mixing operations. Control ol, 175 

Mixing, placing and tamping, 30 1 

Properties of, 171 

roads, 297 

Rolled, 182 

slabs, 176 

Slump test for, 178 

Transporting, 297, 298, 301 

Variations m strength, 172 

vibration. Methods of, 172 

slabs, Butt jointing of, 177 

Carriageway Intersections, 

Holloway-radial Scheme for, 306 
Concrete Machinery, 323 
Batching plants, 325 
Box-type spreaders, 326 
Continuous mixers, 325 
Drum type mixers, 323 
Finishing machines, 326 
Lorry-mounted mixers, 324 
Mixing plant, 296 
Spreaders, 326 
Vibrators, 322, 32b, 328 
Concrete Roads, 297 
Maintenance of, 398 
Sundry works to, 299 
Concreting roads, 296, 297 
Consolidation tests, 43 
Construction of pavements on a clay 
foundation soil, 37 
Continuous concrete mixers, 325 
Contract drawings, 45 
Contract work, Measurement of, 287 
Control systems, Lighting, 142 
Control of variations in concrete, 173 
Costing construction work, 286 
Costing, Methods of, 287 
County Surveyors’ Society’s Road 
Scheme, 22, 24 {Ulus.) 

Crankcases, Lubrication of, 332 
CreosoUng wood paving blocks, 204 
Bethell process, 204 
Full-cell process, 204 
Rueping process, 204 
Crossroads, hghting of, 124 
Crushing and screening plant, 330 
Cmshmg strength of concrete, 179 
Cut-off lanterns, 119, 151 
Cuttings, 43 

D 

Danger signals, Portable, 103, 104, 109, 
(ad.) 
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D.C. Bias System, 129 
Decauville Track, 313 
Definitions of terms used in soil staliilira- 
tion, 58 
Density 

Definition of, 56, 65 
tests, 41 , 42 
Detailed survey, 36 
Development and Road Fund Art, 2 1 
Development roads, 93 
Diesel rollers, 321 

“Dispersal” on traffic, Effect of, 93 
Dividing islands, 94 
Dragline excavatois, 314, 316 
Drainage, 44, 82 

Fittings, Manufacturers' data on, 233 
in design and layout ol roads, 85 
Subsoil, 86 

Drawing office equipment, 1 14 (ad ) 
Dropping weights, 322 
Drum-type mixers, 323 
Dual-Carriageway lighting, 125 
Dump wagons, 320 
Dumpers, 313, 321 
“Durax” granite setts, 400 

E 

Earth moving equipment (sc e also 
Excavators), 312 

Lffcct of colour and texture of load 
surfdt e on lighting, 1 30 
Electric disc harge lamps, 1 '30 
Electric lamp data, 128 
Elccliic lamps foi street lighting, 130 
Electric lighting. Manufacturers’ data 
on, 145 

Electric Pilots, 142 
“Eleclromatic” signal equipment, 99 
Flcvating Grader, 316 
Embankments, 43 
Employees, Street cleansing, 422 
Emulsions, 417 

Effect of weather and frost on, 199 
Grouting, 200 
Labile, 198 

Semi-stablc and stable, 200 
Supply and application, 199 
Surface dressing and grouting, 200 
“Engineering Opportumties”, 56 (ad ) 
Estimating for road work, 291 
Tables of data, 291 
Excavation, 292 

by tractors and scrapers, 294 
Excav ators 

Angledozer, 317 
Buckeye, 320 
Bulldozers, 316 
Capacities of, 315 
Dragline, 314, 316 
Elevating graders, 316 
Graders, 315 
Mechamcal, 314 
Rooters, 317 
Scrapers, 317 
Sizes of, 315 
Trench, 314 

Expansion Jointing, 186, 187 
Load transference at, 1 88 
Materials for, 187 

F 

Faceted kerbs, 101 
Field borings, 39 


Field Tests 

for distinguishing clays, silt and fine 
sand, 29 

Moisture rontent, 174 
Field Work, 84 
Fine Arts Commission, 90 
Fine grained soils, 29, 41 
Finishing machines, 326 
“Firmosec” wood block, 206 
Flags, 182 
Flue-way, 134 
E’luorcsccnt lamps, 131 
Footpaths and playgrounds, 196 
Footways, Capacity of, 98 
Foundations, Road, 295 
Full-iell process, 204 


G 

“Gaisman” rubbei paving, 210 
Gas burner, 1 3'3 
Gas lamp. Mechanism of, 132 
Gas lighting. Low piessuit, 154 
MainlcnaiK e of, 143 
Manufat turers’ data on, 153 
Gas rates of Orifices, 133 
Gas ratio. Air, 1 13 
Gearboxes, Lubrication of, 332 
Gears, Open, I.nbrication ol, 3'12 
General Highway Act, 19 
German motor road (///ut ), 21 
(ieological maps, 37 
survey, 36 

Geophysical survey instiuments, 25 (ad ), 
Glossop, Rudolph, 37 

Geivcriiiiient jccoiiimendalions lor succt 
lighting, 120 

Gradation, Definition of, 58 
Graders, 315 
Gradients, 07 
Grading curves, 409 

Giading, Intluence ol, on soil behaviour, 
32 

Granite Setts, Surfacing roads with, 201. 
303, 304 

Grant-earning roads, 89 
Gravel, 168 

l.abour hours to apply, 301 
Sq yds covereel by various sizes of, 
300 

Grit setts, Maintenanee of, 400 
Gritting and sanding roads, 424 
Grounel testing, 55 (ad ) 

Ground water investigations, 43 
Group A traffic routes, laghting of, 1 20 
Group B traffic routes. Lighting of, 120, 
126 

Grouped development for new housing, 

88 

Grouting, Emulsions for, 200 
Guard rails, 98 
Gully emptying, 425 

H 

“Halt” signs, 94 

Hammer-dressed sett-paving, 201 
Hand boring equipment, 37 
Hardcore, Brick and concrete, 296 
High pressure lighting, 139 
Gas, 153 
Highway 
Boards, 19 
By-pass, 90 
Districts, 19 

and Locomotives Act, 20 
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Highway — Mam, 87 
Rate, 16 

Highways Act, 19 
Holloway-radial scheme, 306 
Horse-drawn carts for moving earth, 3 1 2 
Hour Constants in estimating tables, 292 
Hours of lighting per year, 131 

I 

Identiheation Tests, 67 
Indiclineiit, Gommon Law Right ol, 16 
InslUiition of Civil Engineers Road 
Paper, 37 

J 

Jointing 
Butt, 177 

Expansion, 186, 187 
Journals, last of, 444 

K 

Kennaid, J , 37 
Kerb, Bevelled, 201, 202 
Faceted, 101 

for wood paved roads, 206 
King's Highway, Ontaiio (/Wut ), 20 

L 

I.abile emulsions, 198 
Laboratory equipment, 179 
L.ibour allocation, 287 
Labour Hours 

Chippings, Applying, 301 
Conrretc. Applying. 297 
Granite, Applying, 300 
Gravel. Applying, 301 
Sweeping suifaccs and a]>plying 
chippings or granite, 30l 
Lamps loi street lighting, 130 
Lamps lor side street lighting, 141 
Lanterns, Electric street, 119 
Power of, 123, 126 
Levels, Surveyors, 52 (ad ) 

Light distribution, 135 
Types ol, 138 
Light production, 135 
Lighting, Street 

Accessories, Manufacturers’ data on, 
156 

Backgrounds m, 127 

Bends, Siting Lights on, 123 

B S S for, 143, 154 

Central suspension, 120, 122 

Control systems, 127, 142 

Crossroads, 124 

Dual-earriageway, 125 

Effect of colour of road surface on, 1 30 

Electric lamps for, 1 30 

Electric, Manufacturers’ data on, 145 

Government recommendations for, 120 

Group “A" traffic routes, 120 

Group “B” traffic routes, 120, 126 

Hours of, per year, 1 3 1 

Lamps for, 130 

Lanterns, 119 

Overhang, 122 

Raising and lowering gear for, 156 

Requirements, 126 

Side mounting, 120 

Side street, 140 

Single-sided, 123 

Staggered, 122 

Units m side streets, 140 
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Lighting-up times, 129 
Liquid Limit, Definition of, 58, 65 
Load tiansference at joints, 188 
Loading tests, 43 

Local Government Act, 19, 20, 23, 296 
Local roads, 93 
Local through roads, 93 
Loose chippings, 4 1 7 
“Lomix” emulsion cement, 67 
Lorries for moving earth, 312, 321 
Lorry-mounted c oncrete mixers, 324 
Low-pressure gas lighting, 154 
Low-pressure street lighting. Mantles 
used in, 141 
Lubrication, 331 

of ball and roller Be.arings, 332 
of crankcase, 332 
of gearboxes, 332 
Guide, 332 
of plant, 331 

Lynmouth Hill, Devon (///«i), 16 
“Lug” wood block, 20() 

Lumen output of lamps, 135 

M 

Matadam, 168 
Bituminous, 169 
Coaled, base course, 194 
Single course, 194 
Macadamized concrete, 182 
Magnetic Force Variometei, 52 (ad ) 
Main highways, 87 
Maintenance 

Equipment, Manufacturers’ Data on, 
428 

of gas lighting, 143 

Materials, Manufacturers’ data on, 428 
(Oiganization, 418 
Mantle, gas, 132 

Mantles used in lov\-pressuie street 
lighting, 141 
Manual sweeping, 423 
Manufacturers’ data 
Drainage Fittings, 233 
Electric Street Lighting, 145 
Gas Street Lighting, 153 
Lighting accessories, 1 56 
Maintenahee Equipment, 428 
Maintenance Materials, 428 
Materials, 212 

Road Making Faiuipnient, 333 
Traffic Control Devices, 99 
Mastic asphalt, 180, 191 
Material allocation sheets, 289 
Material cost, 292 

Materials, Manufacturers' data on, 212 
Tests lor, 1 78 
Weights of, 183 
McAdam, J L , 18 
Measurement ol contract work, 287 
Mechanical Analysis, Definition of, 58 
Mechanical excavators, 292, 314 
Mcclianical compaction, 60 
Mechanical sweeping, 424 
Mercury lamps, 1 30 
Mercury, Tungsten lamps, 130 
Microptic Theodolite, 52 (ad ) 

Ministry of Town and Country Planning, 
24 

Ministry of Transport, 22, 24, 120 
Mmistry of Transport Act — 1919, 87, 
—1946, 87 

Ministry of Transport Departmental 
Committee on Street Lighting, 120, 


“Mix-in-plare” method of stabilization, 
61 

Mixing and placing concrete per cu 
yd , 298 

Plant and labour hours, 296, 297 
Mixing plant, 61, 296 
Mixtures, Thin application, 192 
Modulus ol subgrade leaction, 43 
Moisture content of conciete aggicgale, 
173 

Definition of, 58 
Field tests for, 174 

Moisture movement in (oncretc slabs, 
186 

Motor Cat Act, 2 1 

Mounting height for lanterns, 120, 126 
Movable excavators, 315 
Multipliers, 'I'ables of, 291, 295, 300, 103 

N 

National Road Authority, 22 
Natural rock asphalt, 191 
Naliiial soil density, 42 
Natural stone, classification of, 168 
Natural watei content test, 42 
Nature and pioptities ol soil, 58 
New housing. Grouped dcsclopmcm for, 
88 

New road construction, 81 
Nidged sett paving, 201 
Noii-( ut-ofT lanicrns, 119, 151 
Non-toxic sprays, 418 

O 

Optical systems, 46 

Optimum moisluK content. Definition 
of, 58 

Ordnance sheets, 77 
Oidnance survey, 76 
Orifices, Gas rales of, 133 
"Overspill”, 93 
Oveihaiig light brackets, 122 

P 

Parking, 93 

Partnle size distribution, 31 

Particle size in silts and s.aiuls, 29 

Patching, 402 

Pavements, 37, 43 

Pavements, Fouling by tlogs on, 423 

Peat, 32, 41 

Peat Beds, 33 

Pedestrian crossings, 94, 98 
Pedestrians, Piovisioiis lor, 98 
Percussion mav limes, 321 
Petrol rollers, 321 
Photo-Elertiic control, 128 
Plant allocation, 287 
Plant cost, 292 

Plant and labour hours for plating 
i oncrete, 297 
Plant lubiiiation, 331 
Plastic limit. Definition of. 58, 65 
Plasticity Chart, 31 
Playgrounds and footpaths, 196 
Pneumatic punner, 62 
Pneumatic rammers, 62 
Portable danger signals, 103, 104, 109 
(ad.) 

Post Office boxes, 98 

Powers-Samas punched card system, 90 

Preliminary reconnaissance, 38 

Preliminary survey, 35 

Prevention of Nuisances, By-laws for, 421 
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Prism system, 48 , 

Proctor Optimum Density, 43 

“Programme of Work”, 286 

Progress Charts. 286 

Properties of soil, 58 

Publit seats for street layout, 105 

Public Health Act, 19 

Public service vehicles, Provision for, 97 

Punner, Pneumatic, 62 

Pvenometer, 1 73 

Pvi nonieter Test, 174 

Q, 

CiuiiiLon Colder, Hugh, 37 
R 

Radial roads, 93 
Railways, Advent of, 18 
Raising and lowering gear for street 
lighting, 1 56 

Rammers, Pneumatic, 62 
Ravelling, 402 

Re-direrting light, Methods of, 138 
Reeled sett paving, 201 
Relict tion, 139 
Refici tor studs. 95 
Refraction, 139 
Regional Planning, 93 
Restriction ol Ribbon Development 
Act— 1935, 23, 88 
Ri surfacing, 403 

"Retiead ’ Process for road surfares, 69 
Ribbon Development Act. Restriction of, 
23. 88 

Right of Indictment, Cknnrnon Law, 16 

Ring roads, 92 

Ripple Cotilrol, 157 

Ripple system, 128 

Road 

accidents. House of Loids Select 
Committee on, 2 '3 
breakers, 331 
edging, Illuminated, lOI 
emulsions. Classification of, 198 
foundaiions, 295 
Fund, 96 

marking machine, 101, 104 
plan fur Britain, 22 
safety. Committee on, 93 
signs and symbols, 99 -105 
studs, 101, 103 
surfares and accide-nls, 207 
traffic signals, 99-105, 109 (ad ), 116 
(ad ) 

widenini; scheme, 7B, 7^, 81, 84 
Road Construction, B S S for, 184 
Roads 

Arterial, 93 
By-pass, 90 
Class A, 87 
Class B, 87 
Class 1, 87, 94 
Class 2, 87, 94 
Class 3, 89, 94 
Caoncrete, 297 
Development of, 93 
Grant earning, 89 
Improvement Act, 23 
Local, 93 
Local through, 93 
Mam, 87 
Radial, 93 
Ring, 92 
Roman, 13, 90 
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Roads — Through, 93 
Trunk, 87- 92 

Road vehicle detector, Ct intact -Pat kagt 
type, 99, 100 
Pneumatic type, 99, 100 
Tram type, 99, 100 
“Autoflex” System, 10') 
Road-makingequipment, Manufacturers* 
data on, 333 

Roadwork, Specialists in, 305 
Rock asphalt. Natural. 191 
Rocks, Classification of, 33 

Specific gravity of various, 183 
Rolled asphalt, 192 
Rolled asphalt paving mixtures, 192 
Rolled concrete, 182 
Roller chains, Lubrication of, 332 
Rollers, 320 
Diesel, 321 
Metal, 321 
Petrol, 321 
Rubber-tyred, 321 
Shcepsfoot, 321 
Steam, 320 
Rolling loads, 320 
Roman roads, 13, 90 
RooU’is, 317 
Roundabouts, 93, 125 
Rubber, 180 
Rubber paving, 209 
Cost of, 210 
“Gaisman”, 210 
Properties of. 210 
Rubber-tyred rollers, 02, 322 
l^ut ping pioctss, 204 
‘ Running Commentary", 78, 79 
Rural Disliict Council, 19 
Kutal Sanitary Authontus, 19 
RvthmalK control, 150 

S 

Sand carpets. 3 1 3 
“SandwK h” concictc road 182 
Samj)!es, soil, 41 
Screening plant, 330 
Scraper, Wheeled, 317, 321 
Scmi-( ut-off lanterns, 1 5 1 
Seini-siablc emulsions, 200 
Sett paving, 180, 201 
"Duiax” gianite, 400 
(iranite, 303, 30 L 400 
Hamincr-dicssed, 201 
Maintenance of, 400 
Reded, 201 
Nidgid, 201 
Surface dressing of, 418 
Surfacing, 408 
Shear and tn-axial tests, 43 
Sheepsfoot i oilers, 62, 322 
Side mounting lor stiect lighting, 120 
Sieve si7es, Standard, 183 
Signals versus “halt*’ signs, 94 
Single course macadam, 194 
Singlc-sided system of stiect lighting, 123 
Siting street lanterns, 122, 123, 120 
Site Investigation, 26, 43 
Cost of, 44 
Specialists in, 50 
Size analysis test, 67 
Skimmer equipment, 292 
Slabs, Concrete, 176 
Slump test for concrete, 178 
Snow clearing, 425 
Sodium lamps, 130 
Soil compacting machine {Ulus ), 63 


Soil, Definition of, 58 
Soil density, 42 
Soil mechanus, 26 
Soil profile, 34, 35 
Soil samples, 41 
Soil survey 

during contract, 45 
Equipment for, 39 
General Methods of, 34 
tests, 65 
Types of, 35 
Soils 

Behaviour of, 29 
Charactcrislics of, 28 
Classification c4, 27 
Coarse-grained, 29, 40 
Properties of, 58 
Soils and rocks, 26 
Solvents, 418 
Sp<‘cialisls 111 
Roadwork, 305 
Site investigation, 50 
Soil stabih/ation, 70 
Specified proportions of aggtt gales. 
Measurement of, 173 
Spreaders 

Box-type, 326 
Concrete, 325 

Spreading and levelling m soil slabih/a- 
tion, 62 

SpnnUing, Street cleansing bv, 424 
Stabilization 

Definition of leirns used, .58 
Emulsion, quantity of, G9 
of large aitas, 69 
Methods of, 60, 66 
Plant required for, 68 
Specialists in, 70 
Surface trcatinenl 69 
tests, 42 

Thickness required for, 69 
Stabilized soil, IJses of, 59 
Stabilizing Agent, 60 
Stalile emulsions, 200 
Stage roaches, 16 

Staggeied system of street lighting, 12 3 
Stanciarel compaction lest, 42 
Stationary plant method ol stabilization, 
60 

Statute of William and Maiy, 15 
V\inchcstci, 14 

Statutory underlakeis anel wood block 
paving, 207 

Steel reinlore enient in concrete, 170 
Sterne, Classifit .ition of natural, 16H 
Structures, 44 
Street 

cleansing, 420 
litter, 422 

name-plates, 105, 107, 109 tad ) 
orderly bins, 421 
sweeping, 423 
wateiing, 420 
Street lighting 

Accessories, Manufacturers’ data on, 
156 

Backgrounds in, 127 
Bends, Siting lights on. 123 
BSS for, 143, 

Central suspension, 120, 122 
Control systems, 127, 142 
Crossroads, 124 
Dual-carriageways, 1 25 
Effect of colour of road surface on, 
130 


Street Lighting — Electric lamps for, 130 
Government recommendations for, 120 
Group A liaffic routes, 120 
Group B traffic routes, 120, 126 
Hours of per vear, 131 
Lamps for, 130 
Lanterns, 119 

Ministry of Iransport, Dcpartmcmial 
Committee on, 120, 135 
Cvciliang, 122 

Raising and lowering gear for, 156 
Kequirerneiiis, 126 
Side mounting, 120 
Side* street, 140 
Single sided, 1 23 
Staggered. 123 
Units in side-sti eels, 140 
Strength tests. 43 
Stress-strain, 43 
Subsoil drainage*, 86 
Super-heater, 134 
Surface removal, 403 
Surface water, 86 
Surface Dressing, 414 
Emulsions for, 200 
Plant for. 330 
of small areas, 418 
Surfacing setts. 408 
Surfacing materials, Special, 180 
Surfacing Roads with 
bitumen, 302 

bituminous macadam, 301 
cold bituminous emulsion, 302 
giamte sells, 303, 30k 
tar, 302 

tir compounds. 302 
tarmacadam. 301 
tarred granite, 300 
tarred limestone, 300 
tarred slag, 299 
wood block paving, 303, 304 
Survey 
Aerial, 84 
Detailed. 36 
Geological, 36 

Geophysical, Instruments, 52 (ad ) 
Jnstiiiction Sheet, 38 
Ordnance, 76 

and Plans foi Highway design, 76 
Surveying insirumciUs, 46 
Surveyor’s levels (///mi ), 46, 47, 52 (ad ) 
Suspension lamp, Gonsti action of a gas, 
134 

.Sweeping of sliects, 423 
T 

Tack coats, 407, 408 

Tandem roller, 62 

Tank Wear testing machine, 179 

Tar, 170 

Surfacing roads with, 302 
Tai carpets, 180, 196 
Tar compounds, Surfacing roads with, 

302 

Tarmacadam, plant, 331 
surfacing, 301 

Tarred granite*, Surfacing roads with, 300 
Tarred hincsUmc, Sui facing roads with, 
300 

Tarred macadam, 193 
Tarred macadam suriacing 
Aggregate for, 404 
Binder for, 404 
Maintenance of, 401 


461 
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Tarred macadam surfacing ; 

Removal of, 403 
Specifications for, 404 
Tarred slag. Surfacing roads with, 299 
Tarspraying, 414 
Telford, T , 18 
Test Report sheet, 44 
Tests used in Soil Investigation 
Bearing, 43 

California bearing ratio, 43 
Consolidation, 43 
Density, 41, 42 
Loading, 43 

Modulus of subgrade reacunn, 43 
Natural soil density, 42 
Natural water content, 42 
Shear, 43 
Stabilizauon, 43 
Standard compaction, 42 
Strength, 43 
Stress-strain, 43 
Tri-axial, 43 

Unconfined compression, 42 
Theodolite, Microptic, 48, 52 (ad ) 
Thermal movement in concrete roads, 
186 

Thona, 133 

Through roads, 93 

Timber for wood block paving, 203 

Time switches, 128 

T-J unctions. 

Li^htmg of, 124 
Siting of lanterns at, 123, 124 
Toll-gate, Chalk Hill, Dunstable (lUus ), 
14 

Watling Street, Dunstable (///ut ), 13 
Town and Country Plarming, Ministiy 
of, 24 


Traffic 

bollards, 101, 103, 116 (ad) 
circles, 94 
control devices, 99 
dispersal, 93 
lines, 101, 103 

signs, Departmental Committee on, 98 
“Traffic prow’’, 94, 96 
Transport Act, Ministry of, 87 
Transport, Ministry of, 22, 24, 120 
Transporting concrete, 297, 298, 301 
Transporting plant 
Capacities of, 293 
Travelling tune of various, 298 
Travelling plant method of stabilization, 
60 

Travelling time of various transporting 
plant, 294, 298 
Tree guards, 105 
1 rench excavators, 314 
I'ri-axial tests, 43 
Trunk Roads Act, 22, 95 
Trunk Road system, 87, 96 
Tubular fluorescent lamps, 131 
Tungsten filament gasfilled lam|is, 130 
Turnpike 

Road and tolls. Elimination of, 20 
System, 17 
I rusts, 17 

U 

Unconfined compression test, 42 
Under-pass, 93 
Uni-dti< ctional lighting, 125 
Uiut-construction bridges. 51. (ad ) 

Unit costing, 419 
Urban District Council, 19 


V 

Variations, Control of in concrete, 1 73 
Variometer, Magnetic Force, 52 (ad ) 
Vibrators, 322, 326, 328 

W 

Washing, Street cleansing by, 424 
Waterbound macadam roads. Mainten- 
ance of, 399 

Water content test. Natural, 42 
Water cement ratio, 171 
Wearing courses. Bituminous, 195 
Weekly cost sheet, 290 
Wheelbarrows for moving earth, 312 
Wheeled scraper, 317, 321 
White traffic hnes, 94 
William and Mary, Statute of, 15 
Winchester, Statute of, 14 
Wire ropes. Lubrication of, 332 
Wobbly wheel roller, 74 (ad ), 321, 322 
Wood block paving, 180 
Bethell process, 204 
Creosoting, 204 
Fall and cross sections, 206 
“Firmoscc”, 206 
Foundations for, 204 
lull-cell process, 204 
Kerbs, 206 
Life of, 208 
“Lug”, 206 
Maintenance of, 400 
Rutping process, 204 
Statutory Undertakers Arrangements 
with, 207 

Surlacing with, 303, 304 
'I imber lor, 203 






